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EXCELLENCIE: 


Sir Thomas'Farirrax, 
Generalliſime of the Forces of the 
I © honourable Houſes of Parlement. 


Excellentifime, _ EE. ; 
Pan * the ſubjec? of this Abſtraft were rightly F 


a conſidered, it would appeare to all inzeni- 
p; IB ons ſpirits , that the dedication of it doth 
> A properly appertaine to your Excellency, as 
the moſt experienced Commander in the 
D Art of Warre, of all theſe Northern parts, 
4s it may appeare by your Martiall atchievements ; having, 
L:ke « lightning , paſt this Summer from the North part 
of this Kingd-me., #8 the utmoſt point of the We(t of it , 
throwing downe , like a rapid Torrent , the banks that did 
endeavor to flop his conrſe : and therefore the tetter ablets 4 
judge aright of the benefit that might redound to the State, , 1 = 
if theſe Methods of Fortifications were obſerved in the Defence and - 3 
Works of our Garriſons, and theſe field * intrenchments, Availing ares 
and double intrenched Camps here deſcribed, were uſed in wes I 2 
all our formidable ſieges and pitcht battells , the neglett of paris of he 2 
which hath been one of the mane ſecondary Cauſes of the Art of VVar, 
| ſpinning out of this unnatur all Warre, : 
| . Bus ſince it hath pleaſed God to raiſe you to that emi- 
| od A nency 
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nency of plate, that affords you power ta retiifie theſe de: 
feits, Thave preſamed to tender to your Excellency theſe 

+ The neoleas [419% Comaming ſore app -oved direttions, for the future, 

of thele m- Of the Works of onr Daring : 4nd for the double intrench- 

crenem.nis is ed Camps that we ave of neceſstty to wake uſe of if we intend 

t0 herecuied: ,, 270 (by the gracious favour of Gd) 4 ſperdy and abiefs 
ſed peried to the miſeries of thus poore and deſolaied King- 
dome. 

If 1 were not aſſured that you are extraordinarily well 
werſed inthe ancient and moderne Hiſtories, 1 ſhould en- 
deavour by manifold inſtances, ts perſwaae you to by the re- 
ſlorer (in theſe Northerne parts) of the Military Diſcipline 
of the ancient Romans, and of the field-intrenchments, and 

* See Ceſars Conble intrenched Camps, whereby * Gafar made himelfe 
agree the abſolute Monarch of the world, as Maurice Prince 
ns hr? the of Orange was the reſtorer of them in the Netherlands, to his 
Gaules and of eternall fame. For certainly, it is the onely meants, afiey 
Africa, Geds favenur , to conduce theſe ciwvill O_—_ fo ſpee- 
dy and a bleſſed accommodation : but being confident that 
theſe things are familiar to you, 1 will refer them to-your 
judicious conſideration ant; onely beſeech you te-be-pieaſed, 
out of your gracious affability to all men, and particularly to 
my ſelfe, rode the *Mecoenas ts theſe Eſſayes, and to accept 
'* Mecens of them with the like - _— , as Artaxerxes thegreet 


A +5 . . 
Coſars Co Were preſented unte him by a poore Subject of his, for want 


rice, andthe of a better gift to expreſſe his love : So ſhall 1 for ever be 


4 wrt obliged toremaine 


From London, Jan.r. 
I 6-4 5. 


Yout Excellencies moſt humble, 
| anddevoted Servant, - 


David ParyiLlLON 
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To the Reader. 


ph efg Z2Þ One will corceive this time unſeaſorable for the 

2Y £ pubiiſhirg of this Abſtra&;, becauſe of theproſ- 
AQ Up perov's {ucceſſc of our Armies this ſummer, and 
WW K2 therefore (ay they) it were more ſeaſonable to 
Write of razing to the ground our old Garrifons, 

} Abe then to wtite of dirc&ions to eret new: I 
anſwer, that [ wiſh their conceits ſhould prove reall truths, for 
although I write of two of the moſt eſſentiall parts of the Art of 
Warre, yet I daily pray and wiſh that all the Inland-Garriſons 
in this Kingdome were razed to the ground, that his facred Ma- 
jeftie might the ſooner: returne in love and, peace to his molt _ ; 
loyall Parliament. But when I conſider, that the-virulency of Firſt Conlides 
the humourofa Civill Warreis like a canker ina womans breſt ***i9"- 
that never gives over the ſuckingot her blood, till by her death 
he ſlay hamfclfe;; and that the two parties of all civill warres, 
.may be-compared to a.couple of tenni*-valt players, that have 
ſometimes the beſt, and ſometiaies the worſt, one after another, 
and that they that doe rely over much upon their adyantage, 
doe commonly loſe the game, I diſ-afſent in judgement with 
theſe unaginarie coneeits. EOS 
-  Forasa wiſe and learned Phyſitian can partly gh&fle by the The eridehces 
ſymptomes of the diſeaſe of bis patient, whether his fickneffe — 
will be of a fhort or long continuance, even ſo ingenious ſpirits, $3; not fot 
may partly gheſſ: by thee inſuirg ſymptoms, vilible toall men, come to their 
' that the dangerous maladie of this unnatuiall warre, is not yet laſtperiod. 
near her criſe. DV 

Firſt, by a generallantipethie that continues Rtill inthe indi- Them "Y 
cliration of men. 4 he i ans here 
Secondly, by the Herefies, Sets. and Schiſmes that rent and J.. 

make greater breaches in the Church, then ever wes knowne 
A3, Fkicdly, 
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_* "PTothe Reader, 

Thirdly, by the great obſtinacy of juch as would feem more 
holy, then their B:ethren, acd yet preferre their own ends be- 
fore Gods glocie, and the unitie and concord of the Spouſe of 
Chriſt. 

Theſe darg-rous ſymptomes, I ſay, are evident fignes that 
Engiands micirries are not yer nexce to their higheſt period, yet 
Gods waies are not lie our waies, for hc can when he ptexſeth, 
draw | ;gat out of darknefſe, and d:liverance from things that 
ſcem moſt deſtri: Rive to his Church. | 

As concermng th-1ſe that conceive the pubV(ſhing of this Ab- 


firz& unſerfonatle at this tim*, and would have us becauſe of this 


ſamme:s proſperous ſucceſle caſt our ſelves in the bed of a carnall 


ſecwitie, I will prove by two inſtances that there is nothing 


more dargerous then to rely upon proſperous events, and upon 
our own pts and »Qivitie, 

1 Ir1srecorded that Atrelante running the race in the * O- 
Iympizn games, did-fo relvc upon her aftivitie, that ſhee took 


_ twice one »ftcr another in her race, two golden balls, that her 


Antsgoniſt cj3 caſt downe to retard her ſpeed ; and notwith- 
ſta1:ding rec vered her ground : but the third vall being caft,as it 
ſeemes, too nexre the end of the race, ſhe 1-{t by the raking of it 
up, the Crowne of honour due to the Vitor : whereby it ap- 
peares, that conſta: cie in all things carrieth the bell away. 

2 When * Haxn5b41 did run the race againſt the Romans, for 


Lite, and Titus & Crowne of no ſmall-r yalue then the Empire of the whoke 
LivweDecads, world, he wasafter the three famous viRorics obtained againſt 


them, at the river Trebie, at the Lake of Traſymeine; and at 
Cannis, in greater provabilitie to obtaine the Crowne hee ran 
for, then wee are at this preſent to obtaine the Crowne ef the 
race of this unnaturall war. And yet by theſe def:&s; n By 
rel. irg over-much upon his former ſacceſſe ; 2 By negleing 


his advantages ; 3 By caſting himſelfe ir) a bed of carnaliſecari- | 


_ tie in Capua, in ſtead to advarce towards Rome with his Army, 


he loſt not only the Crowne hee ſtrove for, but alfo his life and 
Commor-weale. | | 
Theſe conſiderations and inſtances paſt , and theſe motives 


following, have therefore induc-d me to publiſh this Aſtra 1 ; 
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To the Reader, 

2 ToreRife the deformities of our Fortifications. 

3 Toerlighten the meaneſt capacities, that delight in the pra» 
c- of theſe Acts. 

For the firſt, it is certaine #nd knowne to all men, that the in- 
ſufficiercic of the works< of our Garriſons, hath been the lecon- 
datie catiſe, that d:yers of thein have been loſt ſuddenly. znd thar 
Inhabitants »rought to peru ie. To prevent this ev II f.,r the fu- 
ture, propoſe to our i ountics foure d ff rent method «f For- 
tifications, that they ma» make choyſe of the moſt tur+ble to 
their meanes and xhilities, >{{ wipg them that the mexneſt of theſe 
foure Method: i ſtrorger and i+fcrthen their Mounts ar:Y win=- 
dirg Angles ; ſo they obſerve the di:nenſions deſcrib.d here for 
everie cne of them, 

For the ſecond, the deformitie of our Works is ſo great, and 
the errours in the ſerting out of them ſo grofſc, that they ſer ve 
only a5 an obj. & of derifion to Forrainers that {ce them : And. 
theſe errours procced from a fclfe-conceitedne le inherent in ſome 
men of theſe dayes, that preſume to have skill in thoſe things, in 
which they have no skil} at #1) ; f-r the woſt mechanic:ll Artifi- 
cers and Shop-keepers' will be meddbng with the ſpi:ituali Fun- 
Aion, and controll Enginiers. And tome Divines, in ſtcad ro 
feed their flucks,do take upon them ty be Sub- Committees of the 
fortifications of a Garriſon. And theſe ditorders are permitted 
by the ov-r-frogalitie of ſome Committees, to fave an Enginiers 
pay : a deſtruRtive frugalitic tu themſelves,and tan wholc Coun- 
tic, as ſome have found by lamentable expecience, Now to a- 
voyd theſe errours for the time to come, I have.in this Abſtract 
ſet downe (without reſervation) the proportions and dimenſi- 
ors they are to obſerve, and from whence they are todraw the 
Lines of their Flanks, and of their Line of defence to be conve= 


not ſet out a Superficic in the field to any purpoſe, and that 15 the | 


reaton 
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To the Reader. 


reaſon why I write more plainly then they ; or that I ſhould 
otherwiſe have done, if it had not been to enlighten the mexactt 
capacitizs, that delight in the praQtice of theſe noble Arts. Ther- 
fore if theſe Efſtyes of mine may any way be profitable to thee, 
I ſhill attaine to my wiſhzd ead : If nat, accept how.o2ver my 
good will, fince I can neither off:c nor give mare thea [ hiv? re» 
ceived from avove, And ſo comnittiag thee to the geacious pro» 
teRion of Ged, I defire to reſt 


From London the firſt Thy ſervant in the Lord, - 
of January, 1645. 
D avid Papillon. 
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' - Of the true Charadter of a compleat Enginicr.. 


$ the bleſſed ſuccefle of an Army depends ( after the 
favour of God): upon theele&ion of a wiſe and va- 
> ' liantGenerall z ſadoth the ſufficiency of the works 
\ V9 ofa Gariſon depend upot:the choice of a 5skilfyll 
Enginier, 'And the want of this choice hach been 
hitherto the efſentiall cauſe,” that few or none of our Gariſfons 
have been fortified, as they ought to be ; and why divers of them 
havebeen loft in eight and fourty hours. Therfore to prevent this 
evil for the futare, 1 intend, invthe firſt place, ro ſpeak of the. quz- 
lities required in good Enginier, That the Committees of our 
Gariſons, -to whom this choiſc appertaineth, may be informed of 
them, to the end,they may bercafcer be mare circumſpett in their 
ele&ion. - Eee lus 2 TEEN! | | \4 
' I: He istobereligiqus; for Þ che fear of che Lord i the: begin- 
Sng of Wiſdons. p:7 E190 | 
- 2, Heis tobe a ſouldier z for none can better judge of the ſuth- 
ciency or inſufficiency of Fortifications, then they that have learn» 
& from their youth ro defend, and to take them.  _ 

3. Heistobea traveller ; for he that hath not ſeen variety of 
works , and - the excellency of forreign Fortifications, cannoe 
PR the defeats of ours, nor give directions to rectifie 
them, | 
4. He is to be.well verſed inthe Arithmerike for bis calculati- 
ons ;-in the Geometry, for the ſetting our of all ſuperficies; in the 
Atckicecure, for to dire all manner of artificers; and in the o-= 
B ther 
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d jadgenient, ene quick of eppretenſion 

to judge aright of the defeRts and advantages of places, of raiſing 
grounds, or hollows that may endanger, or command a place- 
committed to his truſt, and what kinde of method of Fortificati= 
on is moſt convenient forit ; and which mechod, among the reſt, 
requires leff: men to man the works ; or to judge of the weakeſt 
places of a Gariſon, if he bedefired by his Generall to:gee wich 
him to befiege a Town, adviſing bim where he js to begiry bis ap- 
proaches, plant his barteries,. where he is to. erect his bridges, if 
there be a river running of one fide,'or in the midſt of the Town, 
and how the line of communication is to be drawa to ſecure his 
bridges ; and what redoubts or flankers are required to fortific his 


+, Camp. He is net togive account of his aftions te any , bug 


to rhe Generall, or to the licutenanc Generall of the Ordnance ; if 
he be in an Army, orin a Gariſon, only co the grand: Committee, 
and co the Governour ; and as far all ether kindeof men, inhabi- 
rants, fouldicrs or efficers;he is not bound to expoſtulate the caſe, 
if they demand of him-reaſons for any thing he dire&s or com- 
mands to be done ; neither ought he, if he regards his repucation , 
and makes conſcience of his ways, to comply ( when he is called: 


to a Councel of war,or before a full or wholeCommircee)with the 


bamour of the greatelt in authority,or be led to aſſent to any reſo» 
lotion, that is againſk the maxims of his Art,by the Logical and So- 

hiſticall reaſons and argumentsof Scholars or Churck-men; for 
| w_ of them ate now a dayes over-bulie in things that go beyond 
their element,and endeavour to over-ſway Artiſts by rhetorike,con- 
Gdering not that their reaſons are no-reatons atall to the reaſons of 
art. And this laſt quality is the efſentiall part of a goodEnginier;for: 
all the other are bur to imall purpole without this. 
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of Fortification. 
 _Cuavr. Il. 


Of the Antiquity of the Cart of Fortification. 


He antiquity of this Art may be derived from the time of 
Tie, <, forthe Tower of Babe/ was an admirable f{tru- c G-n.r1,4,g, 
Qare,or Forrification, & from-chat time it carac toa higher degree | 
of perfeQion in the dayes of Ninw and Semiram his Queen, 
that erected the incomparable Rampiers, and unparallel'd Tow- 
ers, thar did begirr the great City of Babylon, that were of ſuck jc... 
an incredible ſtrength, height and breadth, that 4 Cyr when he 2»; tutor, 
beſieged the ſame, darſt nor arremper to affail iton the Land (ide, 
bur was enforced to drain the great river of Zxpbrates , into 
ſmall chanels by che irkſome and indefatigable labour of his great 
Army, and ſoentred the ſame the very night that King ©Be{ſsaz» e Dans, 4. 
zar Was caroufing with his Princes, wives and Concubines. We 
read alfo that f Yezenre was ſo ſtrongly fortified, in the ſecond cen» fSee Tiru Li. 
eury of years after the foundation of Rome , that the Romans Vin inhu De. 
could not have reduced the ſame in zen years ſiege, if Furius Ca- 3+ 1» 
mus their Generall had not invented, at the later end of the 
centh year, the Art of mining, by which means he took the ſame, 
by breaking in the middle of the Ciry with his mine, while a ge- 
nerall aſſault was given by his Army, to draw all the ſouldicrs 
and inhabitants of the City co man and defend their Rampicrs.  _ . | 
5 Tyrws allo was fo ſtrongly fortified in Alexander the greats $,wy, io if” 
dayes, char his Army durlt never aflail cheir works on the Land hittory of the 
ſide, but wereenforced after three years fiege to ere&t a Mole, o- world. 
ver abay of che ſca, of an incredible ſtructure, whereby it was re- 
duced, becauſc the ſea-fide was not fortified. Syracaſe alſo was 
ſo admirably fortified , that ® Xſarcellue, a rare and valiant Ge- » See Piuterch 
nerall of the Rowaxs with 2 great Army. could not reduce the Ta 2farce lus 
ſame in ewo years fiege, and had never taken it, if Archimedes, ute, 
the rareſt Enginict and Iſathematician that ever was, had not 
preferred the compleating of a Geometrical demonſtration before 
his own life, and the prelervation of his Countrey. i D emverrs. 
a alſo king of CHacedovis, with a great Army, and all his ad- 
mirable Machines of warre, could never makea fitficient breach 
in che Rampiers of Rhodes, bur was enforced to raiſe his fiege 
B a - from 


ft Sre Plotarch 
in his lifc, 
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from before it, becauſe of the impregniable Fortifications of it, 
* Sce Co/ars but it flouriſhed ſpecially, and attained to the highefidegree of 
Comment.and PerfeRion, that ever it was befores and (inca that time in * Ceſar 
Toſeptus 'kiſto- and Tir daies,28 it will appear in the nextChapter, when I (ball 
wwe, _ Ccometo ſpeak of the fiege of eAlexic in;France,.and of Jeruſalem. 
Therefore I doe not a little wonder, that a Gentleman fo well 
rcad in Hiſtories 3s Mr Ward was, ſhould difagree from the opj- 
: nicnof the greateſt Commanders that have lived in our daycs, by 
®3ec fromp.50 maintaining, as he doth in his k Animadverſions of war, that we 
ens excel, in this Age, the Ancient in the Art of Fortification and 
affailing, But this crrour proceeds by the compariſon he makes 
between the Fortifications that were: creed in Chriſtcndome, 
fome centtiry of ycars after the Goths and Vandals, that had ayct- 
runne the greater part of it, and by their barbarous diſpoſition, 
had deſtroyed all the ancient menuments, and over-caſt by their 
burning of all books of Sciences, a cloud of ignorance. over alt 
the face of Chriſtendom:and therefore to make good his opinion, 
he ſhould have taken his compariſons from the flouriſhing times 
of the Greeks and Romans, as I will ſhew in another place. 


— 
—_— — — 


Cuar. FL. : 


of the Nations that have excelled, and doe excell at this 
preſent time, all other Nations inthe Art 
. of Fortifation.. | 
Tis certain that the Caldrans, Fews , Greekes , and Romans 
have ancicntly excelled all other Nations in the art of Fortifi- 
* cation and afſailing : And that the 7ta/iavs, the Frenvch and the 
Hellanders, do at this day cxccll albothers in thefe Arts, Miward 
inhis Animadverfions of warre, is pleafed to give the precedency 
to the Hollanders; yet T know no reafon for it, exceptit be to ba- 
nour that Nation, where he exerciſed his 27/irra; For if the | 
Hollanders excclltheſe two former Nations in their out-guards, 
they do as mueb excell them in their inward works ; and all En- 
-ginicrs know, that the inyard werks are the effentiall parts _-_ 
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the Art of Fortification. 'Ahd yet of late. years Sr eLnthony de 
Ville, and Honerat de Meymier,two of the laſt French Kings En. 
giniers, have gotten in my opinion the flart of the Hollander, 
for out-works, and avant-guards alſo. Notwithſtanding they 
have the moſt convenient ſoil for ſuch works, of any Nation in 
Chriſteridom, becauſe twenty Pioneersin Holard, will do more 
work'in one day, then threeſcore can do here in England, France, 
or 1tahy in two dayes, for the cyennefſe of their ſoil, the tender- 
I nefſ: of their ground, and their plenty of turf Burt if the prece- 
q dency intheſe Arts belong to any cf theſe three Nations, it ap= 
{ pertains really to the /taliars, for Johy BaptifiZanche, ( aftriot 
i Durbin, Francs HMontemeiillino , Lorins Florentine, and *Petcr: 
{ Sardi a Roman, and divers! other /talian Enginiers, ſome of 
which comming with the Duke of Purma into the Low-Coun- 
tries, infuſed in the French and the Hollanders, what they know 
| ofthcſe Arts, for they were the firlt' that revived and adorned 

them, aftcr they had been buried for divers centuries of years, in 
the grave of oblivion, by the inhumanity of the Goths and Vay- 
dals. 1 do not here place the Spaniards and Germans, toſtand in 
competition with theſe three Nations, becauſe the greater part 
of the beſt Fortifications in Germany and. Spain, have been lined 
out and ſurveyed by /talian Enginiers, Now, whether our mo» 
dern Fortifications do excell the Fortifications of the ancicnt 
Caldeans; Fewes, Greeks and Romans, it cannot be, decided, be- 
cauſe theirs are deftroycd, :and oursextant ; except we refer our 
felves to the teſtimony of the ancient Hiſtorians ; which, if we 
do, M. #ards poſition, ſpoken of in the laſt Chapter, is abſolute- 
ly overthrown, For atthough I have ſeen in my trayels, the 
greater part of the rareſt and (irongeſt holds in Chriſtenlom, yet 
I muſt icgenuouſly confefſe, that I have feen none to be compa» 
red to the Towers and Rampictrs of Babylon, to the Fortifi= 
cations of Vejente, Syracuſe, Tyrms, and Rhodes, but clpeci- 
ally, tothe Cittadel of Antonia, and the three Towers, and. the . 
Rambpiers,. that Herod the great built in feruſalem, in commes*- 
moration of his wife, brother and intimate friend. And as for 
the Artof aſlailing, that gacth hand in band with the Art of 
Fortification, as two inſeparable Twinsor Companions ; all ju- 


dicjous men know, that as the one increaſcth in degrees of per- 
B. 3. | feRion, 


% 


6 Of the praiticall Ars | 
fe&ion, ſo doth the other, becauſe if new inventions be found. | 


to fortific places , more ſufficiently-then one could formerly, the ® 
ingenious ſpirits of great Commanders have no reſt, till they F 


£ 


& 
x 


F 


have found new waics of affailing to reduce them, - For inſtance, | 
the invention of baſtions and motes of fourſcorc, or of a hundred * 
foot broad, and thirty foot deep, full of water, was no ſooner | 
found ont , but Gerard a French Enginier , that was in the Y 
ſervice of the Prince of Orange, found the invention of uur Gal- | 


Icries, whereby theſe large and deep mates may be pafied with- 
out danger, and mines made to blow up the baſtions, W hereby 


we may conclude, ' that if the ancient did cxcell us in the, Art of | 


Fortification, they did alſo go beyond us in the art of agliling, 
Now to prove that they did exccllus in them both ; we are, 
x. To cx:mine what modern Fortifications are extant, that 


may be compared to the ancient Fortifications before cited. | 
2, In which of all our modern ſicges, there hath been more art | 
and induſtry ſhown, then at the ſiege of Alexze, and of that of 
Peruſalem? But becauſe this point may more properly be decided, | 
when we ſhall have occaſion to ſpeak of the art of aſfailiog ; I | 


will paſſ2 it over at this time, to exainine another poſition of 
71.99 ard, that maintains, our Ordnance to be more powerfull 
then the great Machines of war of the ancients; and upon this in- 
fers, that of neceſſity our Fortifications muſt be Rtronger then 
theirs were, b:cauſc ſome of ours can hold out againit the thun- 
der of our roaring Cannons, Miſtake me not, I do not ſpeak of 
the Fortifications ofthis Kingdom, forT knew never a Gariſon 
of ours, whoſe works are only of Cannon -proof, bur of the b<(t 
forrejzn Fortifications, I acknowledge that the great Machines 
of war of the ancient where more comberſome to mannage then 
our Cannons are ; but that our Cannons be more powerfull then 
they were , it doth notappear to be ſ9,by the teltimony of the 


ancient Hiſtorians, For the great Rams of the Romans, made * 
great and ſufficient breaches tocome to an aſſault, in the my 4 


Rampiers and Towers of the Cittadellof Azronia, and in Herod: 
'Towers,that were built,(aith Zoſephns,of bard frzc-i!tones of an it;- 


. credible rhicknes ; againſt which,a battery of fix of our Cannons 


'. **-* Could not have moved oneof them, :And i'2liew of our muskets, 


they had balliſters that were more powerfull, wherwith they kept 
| the 
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- 9! the defendants in ſach awe, that they durſt not peep out thorow 
© the port-holes of their battlements. It is therefore moſt ecrtain, 
© that the ancient Greeks and Rowan, bave not only excelled us, 
Z inthe Artof Forrificatienand-affiiliog, but alſo jn divers other 
# Arts; as inthe Art of graving, of painting,of ſculpture, of ar- 
7 chiteure, and in all the parts of the Mathematikes, and inthe 
y veryartof warre, Andas for the power of their Machines and 

balliſters, it was alſo greater then that of our Cannons, and of 


our mnsket-ſhot ; only they were, as I have ſaid before, more 
comberſome, becauſe rheir great Rams required two hundred 
men to mannapge them, and thcir balliſters four or fix men : and 
fix Cannoniers with their fix-mates, and four and twenty ma» 
troſes, will mannage fix Cannons meunted upon a plat-torme,, 
and every one of our ſouldicrs can maninage a musket ; and not- 
withianding this advantage,. they cxcelled us in the art of 


WatTte. 


— 
— 


Cuay. IIII. 
of the true uſe of the Art of Fortification. 


His Art was invented at the firſt, to preſerve a handfull of 

men againſt the oppreſſion and cruelty of a multitude;for ac-- 
cording to the rules of it, a Garifon Town is not ſufficiently for- 
tified, except one hundred men within it, can oppoſe a thouſand: 
afbilants without; and a thouſand,ten thouſand, that is,. one de- 
fendant againſt ten afſajlants;- but it is with this caution, that 
the place beſieged be provided with a competent number of men, 
ordnance, ammunition, arms, vituals, and a Magazine furniſh-- 
ed with all manner of fire-works, morter-pieccs, engines of 
warre, ladders,and pioneers tools ; for if any of theſe necefſarics 
be wanting,this Gariſon will not ſubfilt againit a lefſzr number, 
then is here ſpoken of: But the Committees and Governours of” 


| — ——_— 


- our Gariſons, arc for the greater part fo carcleſſe of theſe things, 


that few-or none of our Gariſons are providcd of viAuals for a 
moneth, and of ammunitions, arms, fire-works,ladders , and: 
pioncers-tools,. fo ſlcightly,, that the fiſt aftault would deprive 
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of Gaul, 
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. them of al] theif Rore:nay,l have been in. a Gariſdn 1o ilt provi. } 


ded, that in their rimber-yard, there was not ſo much good tim« © 


ber, as to make adraw-bridge, nora ladder, -nor barrows to be 7 
had, when occaſion did require touſe them, but was cnforced '% 
-to ſtay while they were made. Now how ſuch a Gariſfon 7 
-could ſubfiſt -againſt a'1 aRive army, if 1t'were beſieged, I leave 5 
it to the judicious Reader to judge of it. | But, our enemics are 


3 


-more provident, witnefle the long reſiſtance of Zſing, of La- 


tham-houſe, of Carlite , of Skipton, and Scarborrow-Caſtle, and $ 


now cf ( hefter. 


-  2.It waSinvented to preſerve a ſmall Army in the ficld, againſt ; 
a great and powetfall army,or of an army agaialt three armies. As 7 


1C2/ar did preſerve himſclf, and the ſmall army he bad wich him 
in Africa, againſt the three powerfull armics of King 7444, of 


Scipio, andot Labienws , and. by his great expcrience.in,this Art, } 


did overthrow them all , more by the ſpade and pickax, then by 


his ſword. And one of the main ſecondary cauſes of the ſpining | 
out of this unnaturall warre, hath been, that our Commanders 1n 
chicf have ncgleaed to make pſe of rhis noble Art, that Ceſar | 
himſelf did not diſdeign to practiſe ; for he often linzd out the |} 


intrenchments of his own Camp, and; would .drggy upon paper 1 
the models of the Forts, or Engines of warre, that ke would 7 
have his Enginiers to ſet out,and have made, And for the cre- | 


Ring of bridges over ® Riv.rs, and raiſing of high mounts and } 
plat-forms to place bigh wooden Towers, and his Machines of | 
warre, heexcclled all his Enginiers, as may be ſeen in bis Come * 


mentarics, by the {trong and ſtately bridge that he creed over | 


the Rhine, when he paſt over into Germany, which bridge he | 


tortitied with four Forts, and rare intrenchments, to ſecure his 


return into France, leaving for the defence of them one of his 


Legions, and for the raiſing of incrediblz Towers, Mounts and 


Plat-forms, and for the ſetting out of an intrenched Camp, with * 


a double line of Communication, I will referre the Reader, be= | 


cauſe T ſhall have occaſion to ſpeak of it in another place, to the 


fiege of Alexic in France, where we may ſte his admirable in- 
6utry and skill in this Art. B :t we have ſhametully been iofor- 
c<d ſundry tines to ra!ſe our tieges for want of an intreached 
Camp, as at Newark , Dxdlecy Cafilz,. Pomfict-Caſile, Banbury- 


Caſtle, 


of Fortification. 8 
Caſtle, and Dennington-C.itle, andin all theſe, by an handfull of 
men; Whereas if we had be o inzn intrenched Camp,an Army fix 
times as great could not hive forced us to a retreat. Therefore to 
beſiege Towns or Caſtles of any moment, without an intrenched 
Camp, except we come to a generall and furious ſtorme, the next 
day after our Army hath faced the ſame; it is properly to ſpin out 
this war wittingly ; and for to receive rather an aff:ont, then 
to obtaine a vitorie, or honour and reputation. 

3. It was invented to ered ſtrong holds upon the. Frontiers 
of a State or Kingdome, to prevent the incurſions of a forraine 


L {+ VE: 


Enemy,that might with a great Army, come like a roaring floud, - 


that throwes downe all the river banks, into the verie heart of 
a Kingdome, wirhout oppoſition, and by meere a&ivitie conquer 
the ſame; as the Duke D* A/va conquered for the King of Spain, 
as unjuſtly as ſuddenly, the Kingdome of * Navar, under pretext 


to paſſe thorow that Kingdome, to go againſt the French King, 


then in Languedock. And the efſcntiall cauſe of this great lofſe 
cameby the negligence of the King of Navar,that had not provi- 
ded, 2s he ſhould have done, with men, Ammunition, and vi&tu. 
alls, his Frontier Garriſon Townes. 


* Seethe Hie 


ſtorie of Spain - þ 


in Ferdinand 
and 1/abels 
Raigne, 


4. It was invented to preſerve mens habitations,and the Sub- 


urbs of Corporations, and not for to burne, or pull them downe, 


8s many of our Enginiers have done in theſe dayes, to their ſhame 
and guilt of conſcience.” For if an Eoginier , to comply with 
thoſe in authoritie , or with the ſclfe-conceited men of a Garri- 
ſon,xfſent to pull downe Suburbs, or ſmall Hamlets that are joy- 
ned to their Corporations, except they are ſuddenly and certainly 
in danger of a Siege , it argues that hee is either unskilful! in his 
profeſſion; or voyd of all Chriſtian charitie, and naturall huma- 
nitie;for by the experience of his Art, or alteration of his method 
of Fortification,he may pieſcrve theſe Suburbs or Hamlcts,to the 
great ad vantage of the Town;or of another Fortification , and ſo 
diſpoſe of his works, that he may ſecure them, and yet the Cor- 
poration ſhall rather need fewer men to man their works, then it 
would require when theſe Hamlets are pulled downe. This hath 
been the caſe of . Leiceſter, for had they not rej<Red a good coun- 
{lI, they might aſſuredly have been preſerved by a larger Line of 
Communication, then there was by halfe amile ; for this Line 
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might have been defended with three hundred men {eſe then that 
they made, for the which they were enforced to pull downe 


many honeſt mens houſes, and draw a true imputation of inhu - 
maritie upon themſelves ; for what greater inhumanitie could 


- theſe poore ſoules expe from their cruell Enemies, then to ſee 


their houſes burned, or pulled downe. And by this inftance you 
may ſee how dangerous it is for Committees and Governours to 
be led away by the chat and ridiculous reaſons of ignorant and 
ſelfe- conceited men,that make no conſcience what mi{chiefe they 
do to others, ſo they ſecure themſelves, as they ſuppoſe ; for it 
is often rather a ſuppofition, than a true ſecuritic or preſervation, 
becauſe it falls out oftentimes, that if theſe Hamlets or Suburbs 
be fortified, they ſerveas Bulwarks for the preſervation of their 


Towne, and ſo by pulling downe of them, they advance their 


owne ruine, to fave ſome ſmall charges ; nay, they often encreaſe 
them, by pulling of them downe. For inſtance : It is ſuppoſed 
by the judgement of ſuch men afore-mentioned, that Cotton 
End, x ſmall Hamlet adjoyning to the South bridgz of North- 
hampton, is to be pulled downe, if they be threatened of a Siege, 
to make the circumference of their Works the leſle, and to ſecure 
their Bridge. But I will maintaine that if Nature it ſelfe', and 
the Art of man had plotted together, to place a commodious 
ſeat to ſerve as a Bulwark, not only to the South bridge, but to 
the whole Towne, they could not have found out a better then 
that part of Cotton End is. For being fortined as it ought to 
be, it will make that fide impregnable; and this End might 
have been fortified and ſecured at the firtt, with ſmaller charge 
ard a ſhorter Line of Circumference, then that which they 
have made, by which it is expoſed to the Enemies mercie, and 
yet their Works are by it of lefle validitie, if they had not relyed 
over-much upon their owne jadgement. 
And although this conceit is backt with the aſſent of a learned 
Divine, yet I will judge charitably of his afſent, as being in jJudg- 


, ment ſo poſſeſt , this being out of his element ; yet wiſdome 


ſhoulJ induce him to rely more upon the judgement of an Artiſt, 


than upon his owne, and ſpecially when it is bent upon the ſafeſt 


and the moſt charitable courſe. And this counſell I give them, to 


fortifie only the ſaid End, according to the mode)l inſerted in 


the 
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the 23 Plate; now they may conveniently doit, will be worthy 


of thanks if they embrace ic; bt if they donot, if everthey be 
beſieged, it will produce an after-wiſh, as thoſe of Leiceſter did, 
when it was too late; O that wee had followed ſuch an advice 
and counfell : And ſo much for the diſcharge of a good con« 


{cience. 


5. Andlaftly, it was invented to fortifie ſome places of re- 


fuge in the time of a Civill War, that a whole Countie be not 
ruinated by a roving and plundering Army : But in this , the 
Committees of ſuch Counties are to be verie cautious in their e- 
l:Rion of a ſeat, for all the head-Towrs of Conntics are not con- 
venient toere& Garriſons : And therefore I ſhall acquaint them 
in the next Chapter, of the beſt and of the worlt ſeats for a Gar- 
riſon : And will only for a concluſion of this point, informe 
them, that all ſeats of Garriſons, if they may be found, are to be 
23S neare the middle of the Countie as may be, that they may the 
ſoonec releeve all the parts of the Countie : And that by no 
means they afſent to ere& any more than one in one arfl the faine 
Countie, that they may be the better able to fortifie, man, and 
provide the ſame to ſome purpoſe ; for pluralitie of Garrifons in 
one and the ſame Countie, whether they are foes or friends, are 
deſtruive to a Countie. 


Cuaye. V. 
of the beſt. and of the worſt Seats for Garriſons. 


A Nd firſt of the beſt Seats, as better deſerving the precceden- 
cy ; 2 good Seatis to be freed of all fides, from his or rai- 
firg grounds that may command, or of all hollowes that way in- 


danger the Garriſon it ſelfe, or the Workes of it ; If the Towne 


hath walls, * 2 good Enginier isnot to regard them, ſpecially 
if there be hollowes, and raiſing grounds within Cannon-ſhot 
of them; for it it isnot the lining of theſe walls, or the ere- 
Ring of Mounts near or upon them, or the drawing of ill-lined 
and ul-flanked dikes within _ or ſix yards of them that will {e- 

2 | cure 
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cure the' ſame. But a prudent Enginier is to let them ſtand, as x 
ſecond weake defence, to obtaine a parley after all is loſt, and yet 
not fo relv on them, for they are rather dc{truAive helps then 
profitable defences; But to d'aw his Line of Communication 
one hundced yardes or more into the ficld bevond then, to take 
in thoſe hollowes that will indanger, and hills or raifing grounds 
that will command his Workes. Or if they be too farre diſtant 
from the walls, he is of neceſſity to ere well linked Forts, 
or Redoubts to ſecure them, or all his Workes will not be worth 
a button ; let his Workes be never ſo well carried up, or lined 
out. And theſe Forts are to have Corridors, or covered wayes 
to retreat into, for to be relieved from the tain Line of Commu- 
nication, out of danger of the affailants ſhot: for a raiſing ground 
lefe out of the Line of Communication of Leiceſter , was the 
ſecondarie cxuſe of the loſſe of it, and of a hundred townes more, 
if an abſtra& did permit to produce divers like inſtances. And as 
for Mounts erre&ed neare or upon old walls, they are of no o- 
ther ſe vice, then to hinder the affzilants approaches, for a day 
or two; but when their approaches are made, they are of no 
defence at all, for having a raiſing ground within Cannon- ſhot, 
one may diſmount all the Ordnance upon them in an inſtant of 
time ; and for the musket- ſhot, they arealſo of no uſe, becauſe 
the ſhot of the Musket doth not fly upon a levell line, bat upon x 
deſcending line from a great height downwards, and ſo can hurt 
none except it be at point- blanke, but upon a levell line, if the 
bullet mifle one, it will hit another, and what is ſaid here of the 
musket-ſhot,it may be appiyed to the Cannon-ſhot, for if the 
aſſzylants had no raiſing ground to diſmount - the Cannons pl- 
ced upon theſe Mounts, their Cannon-ſhot cannot offend them, 
when their approaches are within-one hundred yards of theſe 
Mounts , for it is the long diſtance that giveth a levell line to 
the Cannon-ſhot, when it is mounted ſo high. Ang as for the 
lining of old walls and the making of dikes fo neare them, they 
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are diftrutive wayes for the defendents : For the firſt, the j 


earth and walls doth never bind together, but falls and helpes to 
fill and levell the town dike upon the firſt ftorme of the Cannon- 
hot that is ſhot againſt the walls. And as for the ſecond, the 
' very ſplinters of the wall during x Cannon ftorme will _ the 
efen- 
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of Fortification. T3 


defendents from the Breſt-Workes of theſe dikes, that are ſonear 
the Walls, to a ſhamefull deſertion of them, to ſave their lives, 
and ſo they will become by accident a verie fafe intrenchment 
for the afſayllants, and ſo much be it ſpoken upon this ſubje& 
for them, to whom it concerneth. 

I. The beſt ſeatof all ſeats, is a Haven towne freed on-the Of the beſt 
land fide of the fore: ſaid impediments, havirg a ſafe rode for ***** 
ſbips, and a deep and broad channel] for the coming in, and ſuch 
2 one was Tyrus and Rochel), for a Garriſon ſo ſeated can hardly 
be reduced without a Sea Navy and a Land Army, and how in- 
conftant the winds and ſeas are when winter is at hand, all inge- 
nious men know. Therefore it is to bee reduced in a ſummer, 
or divers accidents may fall out, to free the ſame from the re= © 
ſtraint by ſea, and as for Tyrus * after three yeares ſiege, and an oe Sir I 
incredible charge, to make a mole over a bay of the fea, to reduce |, wh, 
the ſame , thegreat Army of 4/-xander four dinit but a ſin3)l rieof the 
recompence for their labcurs, for the richelt Inhabitants ſaved vvorld. 
themiclves and their treaſures by ſez: and as for Roche!), if the 
Cardinall de Richelics, or his Erginiers for hia1, had nut found 
an admirable invention to makea flotirg bridge with great Liters 
dver a narrow arme of the ſes, fortified on both fides the Land 
with two ſtrong Forts, having in the midſt two great Plat- 
formes ere&ed, every of them upon foure g ext Liters faft 
chained one to another with ſtrong iron chaines, Rochell * night + $.e the 
(according to humane reaſon) haveteen at liberty at thi: day, F rench Hi 

2. The ſccond is a Towne ſeated upon a raifirg hill in the toric. 
midft of a Champion Countrey, well provided with ſprings and 
ciſternes of water, having an even flat top, and all the fides 
but one, of ſtraight down acd R: ckey « liftts of tou e thouſind 
ur Diameter, and ſuch a one was Beeſt9n-caſtle 1n Cheſhire, 


for ſuch a place cannot be reduced but by famine. 


3- The third is a Towne ſeated in a Champion Countrev, 
free of the aforeſaid impediments having an unfordable riv:c 
runnirg in the midſt or cloſe to one ſide of it, and (ſuch anotrer 
is Newarke, for 1t cannot be reduced without an 1ntrenched 
Camp. (if the Workes be high and ſtrong) and two briuges 
traverſirg the river,that the oneArmy of one fide may relieve the 


other onthe other ſide, as occaſion requireth, 
4. The 


©f the yvorſt 


Seats. 
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IA. of the pratticall Art 
4. The fourth is a Towtie ſeated on the fide of a hill having a 
deep river running inthe foot of it ; whoſe buildicgs and works 
extend themſelves to the veri? top of the hill, and her Fortifics- 
tions unto the two ſides of the river, and ſuch a one 1s Notting- 
ham, had it not as it hath a ſandy ſoile, yet this defe& may be re- 
medied with art and charges. 

5+ The fifth is a towne ſeated upon a raiting ground , in the 
midſt ofa mariſh, having but one comicg to 1t, provided with 
wholſome ſprings, and ſuch a one is Peflaro in Italy. 

6. The ſixth is a dry towne ſexted in a Champion Countrey 
that is of a good ſoile, and in a plice where divers Roads meer, 
and upon the borders of three or foure Counties, for this being 
regularly fortified , is of great defence, and of great advantage 
to the owners of it, and ſuch a one is Cremont in Lombardia. 

The worlſt ſeats are theſe : Firſt, a Towne ſeated betweene 
two hills, within Cannon ſhot ; Secondly, a Towne ſeated in 
the midft of a Mariſh, upon a flat and even ground : Thirdly, a 
Towne ſeated upon the fide of a hill, the top of the hill comman- 
ding the ſame : Fourthly, a Towne ſeated upon a hull barren of 
water, and a rockey ground ; Fifthly, a Town ſeated upon a 
ſandy ſoile. Sixtly, a Towne ſeated in the midit, or on the fide 
of a Forreſt. 


Cuae. VI. 
of the forraigne Fortifications and Dimenſions, 


He greater part of the forraigne Fortifications are not for 
our imitation , becauſe they require a long time to ere& 
them, and more men then we have, or are able to pay , to 
maintaine and defend them, and more means to finiſh them, then 
we have at this preſent, the meanes of this Nation having beene 
exhanſted, by this unnaturall warre : Therefore I will omit to 
ſpeak of their Cavalliers , Faulſes , Brayes, Tenailles, Horne- 
works and Out-works of their Ravellins, and Corridors, or-co- 
vered wayes, as being altogether unuſefull for us, for the —_ | 
above 
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above exprefied, Yet to fatisfie the curioſity of the reader, I will 
treat of two of their methods of Fortifications, by Baſtiens 
without,and with Orillons,and of the dimenſions & proportions 
they obſervein them , that the Reader may the better judge, 
whether theſe chargeable works are convenient for us, or no. 1 
will zlio ſpeak of anotter of their Methods of Fortification by 
Ayant Guards, newly invented by Honnorat de A: yrier, arare 
French Enginier, that would be as chargeable as any of the other 
two, if we did not reduce it to ſhorter dimenſions, and wholly 
omit the coſtly Free-ſtone Works they adorne them vvithall. And 
I do it the rather, becauſe this kind of method (above all others) 
IS more cap2blc of diminution wn ker proportion, and be little or 
nothing at all the worſe. 

But I will (in the firſt place) repreſent wto you the proporti- . 
ons and dimenſions of tie two methods by Baitiors without, 
and with O:illors, that have no difference at ailjn their propor- 
tions and dimenſions, but only in the Lice of the Flanks, and in 
the turning and framing of the Oi1llors. | 

Firſt, the dikes of theſe tvzo Methods are ordinarily between 
foureſcore or fiveſcore foot brozd, and cheir depth about twentie 
five, or thirtie foot deep. 

Secondly, they have another ſmaller dike in the middeſt of 
theſe great dikes, if in caſe they be drie, called Za Cnerte, that is 
ſome foure and twentie foot broad, and twelve or ſixteen foot 
deep; this ſmalldike is commonly full of water in all places ; for 
the raine-water deſcending from the Rampiers, and the fides of 
the great dike,fill it, although the ground be voyd of ſprings ; 
this {mall dike is verie uſefull, for it preſerves the Garriſon from 
being ſcaled, or ſurprized in the night time, for the undertakers 
cannot paſſe the ſame without they caſt a caſting-bridge over it, 
and that cannot be done without noyſe, and this noyſe waketh 
the Sentindlls, and alarmes the Garriſon ; and with theearth of 
this dike they commonly make their Counterſcarp breit- work, 
adornirg the ſame within fide with turfe, and one foot flope,the 
reſt being laid or ſpread aſlope, till .it come to nothing, and even 
with the firme ground ; that the French call Glacs. : 

Thirdly, their Rampiers are commonly foureſcore or fiveſcore 


foot broad in the bottome, with a ſlope on both ſides of two foot 
| or 
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ora yard high ; but on the wall fide it cometh no lower than the 
boltill of the ſtone walls, that the French call Cord-ax : for upon 
that boltill they ſet their battlemeats of theic wall, thut are aDout 
five or ſix foot high, having a Port-hole at every two vards, and 
three foot from the Cordeas,and by reaſon of the great {1»pe,that 
the Rampier hath,x way of ſome eight foot broad is preſently 
formed, chat runneth between the battlements of the wall, and 
the Rimpier, that is call:dthe way of the rounds, and in French 
Le chemin des rondes,and this way goeth from one Baſtion to xn- 
other, round about the Garciſonz a very commodious and neceſ{t- 
ry meanes for the Rounds to go ſafe in the night, and to diſco- 
ver by looking out of the Port holes of the battlements, if any 
appearesneare to their Counterſcarp or Corridor that are on 

- the other ſide of their dike, and the Rampier beſides the Breſt- 
work upon it, is commonly fix foot higher then the battlements 
of the walls, and the Breſt-worke fix foot more; ſo that the 
ſplinters of the wall during a battery,cannot offcnd the ſouldiers, 
that defend the Breſt-workes of the Rampier. - 

Fourthly, the Rampiecrs are commonly thirty foot high, be- 
| ſides the height of the Breſt-worke that is ſix foot high within 
; fide, for it hath a foot-ſtep of eighteen inches high,and two foot 
| broad, and the whole height of the Rampier with his Breſt- 
ſi worke, 15 within ſide thirty fix foot, and without thirty three 
| foot high, becauſe the top of the Breſt-work is carried three foot 

ſlope, becauſe it is alwayes twenty foot broad at-top to be of 

Cannon-proof : and the Rampier beſides the thicknefſe of the 

Breſt-worke and the flope of the two ſides defalked, is alwayes 

- forty foot broad on both ſides, on which they plant Elmes. or 

Sicamore Trees, that in few yeares make very pleaſant and ſhi- 

die walkes, that ſerve in time of fiege for a way for horſe, men, 

1 foot and carriages, to come to defend and relieve the Rampier. 

'Þ Fiftly the diſtance from the Center of one Baſtion to another 

> is -—"__ from two hundred fifty yards to three hundred 
yards. Wy ns 

Sixtly the faces of their Baſtions are ordinarily from one hun- 

dred yards to one kundred t wenty yards, beſides the turning of 

their Orillons that is about twenty yards. 
Seventhly the whole gorge of their Baſtions are from one 
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hundred yards, toan hundred and, twenty yards, from out to 


ont | 352 1; - be” 
8 The breſt of their. Baſtions are from 1 20. yards, to '130.' 
ards; _ - fel Db NG gn ls 2h Ai IEEE BS 
: 9 And from the center of the Baſtion, to the point , or thei 
utmoſt Angle of the Baſtion,, from 80 yards to 100 yards. + -. 
10::The flanks of the Baſtions from 42 yards to 5o yards, 
that is divided into three equall parts, if they make Orillons ; 
one part is allowed for the flank, and the other two for the turn- 
ing and the framing of the Orillons. | | 
I1 Their curtaines are alwayes bet weene 160 yards to 200 
ards;: 7; Es i ie £ | Fol GR, 
: 12 The Line of Defence, to be good for the defence of the 
masket ſhot, is to be from 225 yards,to 250 yards, at the moſt. 
' T3 Theſlopeof. their Breſt-works without fide; igone foot 1y,y1 let the 
for every.yard, if the carth be good ; and within ſide-a' foot in Reader judge, 
twoyards : but if it be a ſandy ground, or a ruining clay, 'it re- - vvherher theſe 
quires foot and halfe without (ide, and a foot within, for a yard <oftly Fortif- 


es rh Co. | cationsbefor 
14 Thefoundation of theſe walls begin from the bottome of *'" 
thedike,:mdarecarried up to the upper water-table of the wall 

tothe Cordeas.; and from the bottome of the dike on the field= 

ſide levell with the ground, and all of freeſtone. The middeft of 

the Baſtions are filled up with earth to the Cordear, and made 

flope to the firme ground of the towne, and their Rampgers and - 
Breſt-works are-raiſed fifteen yards above the Cordeas: 
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. Cuar, VII. 
of the ſuperficies contained in the firſt Plate, --- 


Ylnce the Principles of Geometry are the very ground-work of - 
the Art of Fortification, I judge it convenient to begin this 
Abſtra@, by the demonſtrations of ſuch ſuperficies as are moſt 
commonly uſed in the praice of this Art. | - 3 
A Superficie is properly any _—_ of forme demonſtrated Of Superficies 
upon 


x8 of the. praficall Art 
upon paper, or upon the ground, incloſed with three lines at the 
leaſt, except it be the circulary forme, that hath but one circulary 
line, that begins at one point, znd cnds at the ſame. 
Of thePoint, Thepoint is a ſmall touch of the pen, that cxnnot be divided, 
becauſe it hath no parts , but is the beginning and end of all lines, 
. and thec-nterof all Formes. Sce Figure 1. 
Of Lines, A lire is the continuance of a point that is incavable of diviſi- 
on ; butin the length of it,it is diſtinguiſhed by divers termes ; 
As, by the ſtrait line, in Figure 2. by the circulzry line, in F,gure 
3. by the perpenJiculary line, in Figure 7. by the parallell line, in 
Figure 8. by the diagonal 'ine, ia Figure 11. and by the diume- 
tricall line, in Figure 12. There are divers other diſtinions of 
I-- lines, but they are not uſefull in this Art, 
> Of Angles, All Angles derive from the conjunRion of two lines in one 
Ky. point; whether they be ſtrait,circulary, diagonall,or mixt with a- 
ny one of theſe. As Figure 4. is called a plaine Angle , becauſe 
two {trait levelllines , from one and the ſame diſtance, meet at *# 
ove point, and a trait per pendicular, and a levell line falling in the #* 
midlt of a ſtrait line, produceth an Obtus, and a ſtrait Angle, as 
in Figure 7. And tws circulary lines meeting at one point , ma- 
keth a circulary Angle, as in Figure 5. And a ſtrait and a circulary 
lire meeting at one point, produceth a mixt Angle,as in Figure 6. 
Thereare alſo divers other ſorts of Angles, ſome of which we 
ſhall have occafton to ſpeak of in another place. 
Of the eighth The eighth Figure demonſrates how to.make a perpendiculs- 
Eigure. rieline cut a ſtrait line given, and how you may cut that perpen- 
diculary line in three parts, by three demicircles, to make up the 
line given, three-paralle] lines, withoutaltering the compaſſe. to 2- 
py other diſtance but the firſt, ; 
Firſt, let a ſtrait linebe given, then take the juſt diſtance of 
that line with your compaſle, and ſet one of the points of it up- 
on the right handiend of the line, and -with.the other-point make 
a ſmall demicircle above ; then remove the point of your com- 


paſſe upon the left hand fide of theline given, and with the other F 
pointmake another ſmall circle, cutting the firſt; and where theſe 
two ſmall circles cut one another, ſet your rule, and draw a trait 
line to the line given, and it, will cut the ſame with a ſtrait per- 
pendicularic Ine. Now: to avoid all errour that might proceed 


from 
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from the miſ-placing of your Rule the line given,make but 
ewoother fem demicircles below + xo 23S youdid above, and 
where theſe cut one another, put one end of your Rule, and the 
other, upon the upper catting of the two ſmall demicircles, and 
draw a ſtrait line, and (of neceſſity ) the perpendicularie line will 
be ſtrait, and without errour. : 
Now to cut that perpendiculzr Line in two equall parts more, 
to make up the Line given, three parallel Lines, ſet your com- 
fe upon the juſt diſtance of the length of the perpendica- 
rie Line, then ſet one of the points of the Compaſle, upon the 
lower end of the perpendicularie Line, and make a demy circle 
upwards, then remove your Compaſlc upon the upper end of the 
perpendicularie Line, and make a demy-circle downwards, then 
remove the point of your Compaſſe upon the Center-point, 
where the perpendicularie Line did cut at the firſt the Line given, 
and make the third demy-circle upwards, and this demy-circle 
will cut the other twoin foure places, and where they cut, ſet 
your rule, and draw two ſtrait Lines, and theſe will make up the 
Line given, three perfe& parallel Lines, as it is clearly demonſtra- 


ted in figure 8. 


The ninth figure ſheweth how to draw as many parallel Lines 
as youpleaſe, upon two lines, that are the upper and the lower 
lines in this figure. Firſt,let two equall lines be given,one below, 
& another above, according to the lepgth you defire to have your 
parallel lines, then divide theſe twolines with your Compaſie, 
1n 28 many partsas you defire to have parallcl lines, and #t everie 
diviſion make a point, and from everie point make a demy-circle 
above the upper and the lower given lines, then ſet your Rule up- 
on them one after another, and draw as many lines as there is de- 
my-circles, and theſe will all be perfe& parallel lines. Now if 
you willdouble theſe parallel lines, it is but to divide with your 
Compaſi: the juſt bredth of them in two parts,and at everie divi- 
fion to make a point, and to ſet your Compaſſ: againe upon its 
firſt. ditarice, and to cut your firſt demy=-circle with it, and to 
draw a$ many lines, and you ſhall have as many more perfeR pa- 
rallel lines as you had before, as it is clearly demonſtrated in Fi- 

re 9, 

The tenth Figure ſheweth _ to make a ſquare and a owe 
. 2 | 2 
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Of the ninth 


Figure. 


Of the tenth 
Figure, 


Of the ele- 
., renth Figure, 
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gleypon'2 lint given * Suppoſe the Baſe of the ſquire-15-the line 
given, now to wake a perfe& ſquare, and foure Scalenetrizygles 
of this line, you are to ſet your Compaſle upon the juit diſtance 
of the line, and to ſet one point of it on the right hand end of it, 
and to make a demy-circle, and to remove your compaſle upon 
the left end,and to make another demy-circl:,and where they cut 
one another, ſet your rule, and draw a perpendici}aric line, then 
turne your rule, and d-aw a ſtrait top line, and j »yne thebaſe line 
with this top lie, by two ſtrait lines, and you will have a per- 
f. & ſquare, and foure perfect 1quare ſcalcne triangles, as it is de- 
monſtrated in Figure 10. | 

The eleventh Figurc ſheweth how to make a paralograme out 
of twocircls, Fu it, ſet your compaſſe upon the demy bredth of 
the paralograme, that you intend to make, and then make x circle 
on the right hand, then remove your Compaſſe- point upon the 
extreame of the firſt ci:cle on the left hand-upon a ſtrait line, 
and with the other point. mark the :Center-point of-theother 
circle, then turne your compaſſe Tound, and you-will have two 
circles, whoſe extreams will touch one another, then ſet your rule 
upon the foure extreamts of theſe two circles, and draw foure 


 Keait lines ; and where theſe lines cut one another, there is the 


j .. foure Angles of the Paralograme, as it isdemonſtrated in Fi- 


Ofthe tyvelfth 
Figure, 


ure TI. _., DD ly 9 ; 7 09; $004% 0*4- I 39 

| Thetwelfth Figure ſheweth how to make a perfe& ſquare by 
the out-ſide of acircle : Make choyſe of your Center: and ſet 
your compaſſe upon the verie Diameter! that you intend to have 
your ſquare, then makeacircle, and draw foure ftraitlines upon 
the extreames of it, and it will produce a perfect ſquare, as is de- 
monſtrated in Figure 12. 
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of the Superficies contained in the ſecond Plate, 


A Morg all other Superficies there is none ſo uſefull for the Art 

of Fortification, 2s the Triangles ; and yet Mr. #/ardin his 
eAnimadverſions of War, mzrkes mention but of three ſorts, yet 
there are fix principall ſorts of Trizvgl-s, from which all other 
mixt Triangles are derived ; and theſe fix forts may beall ſet out 
by the Circle, as it is demonſtrated in this Flate, 

The <quilaterall Triangle deſerves the precedeneie, becauſe it is ? Ofthe e 1vi- 
the only Triangle that can be fortified by Baſtions, for all her I 
fides are equall; the beſt way to ſet it out, is to ſet your Com- F"7 * wg « 
paſſe upon the Juſt diſtance of the Baſe of it, and to make two f ourthe 

ints with your Compaſſe, and to draw two D:my- circles,one fame. 
from the right point, and the other from the I:ft hand point, and 
where theſe Circles cut one —_— make the third point, and 
draw three ſtrait lines to theſe three points, and it will produce 
a perfect equilaterall Triangle equailof all ſides. 

Some ſet 'it out by: the Circle, dividing the Diameter of it in Hovy to ſer 


foure equall parts, and draw aftrait line upon the firſt quarter out the equi- 


oint, 2s the Baſe of it} and two lines more from the two ends — 


of the Baſe to the top of the' Diametricall Line of the Circle ; £21. 

but this way is not ſo perfe as the other. See Figure 1 3. 

. . The Ifocele Triangle is alſo verie uſcfull in the Art of Fortifi- , os the fc- 
cation ; yk the regularie Poligons of many Angles , after the ting out of the 
Sexagon Ire compoſed of Tfoccle Trimglcs ; but the Sexagon is Ifocele Tri- 
compoſed of ſix 'equilaterall Triangles, that have all their fides "gle- 
equall : But the Iſccele' Triangle hath alwayes two fides equall, 
and longer than her Baſe; it 1s ſet out after this manner out of 
the Circle. After'your Circle is made'draw a ſtrait perpendicu- 
Jarie Line Diametricall wiſe upon the Center of it to the two ex- 
treames of the Circle; then divide that laſt Line into eight equall 
parts, and draw a ſtrait tine with ycurrule, upon the firſt point 
of the eighth part diviſion, from one extreame of the Circle to 
another, and that Lirje repreſents the Baſe, then draw two ſtrait 
lires from the two 'ends of that Baſe, to the top-point of the 
| Diametricall 
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Diametricall Line of the Circle, and theſe three Lines will pro- 
duce a perfeR.Iſocck Triangle. See Fizur 114. 


Of theredi- The Reeligne Triangle is alſo uſefull i2 the Art of Fortifics- 


---» "+= op 
Chees tion to ſet put Hilfe Moones, her Baſe coi:trarie to the Ifocele 


itis tobe ſcx Triangleis longer then her two ſides ; it is (ct out afcer this man- 
ourbythe ner: Afﬀter your Circle is m1de, draw a ſt ait Line from the two 
Circle. ſide extreamities of the Circl:, and cat with that Line the Cen- 
ter-point of the Circle, and this-Line repreſents the Baſe, then 

draw two other Lines from the two ends of the Baſe, to the up- 

per point of the Circle, and two other Lines from the two ends 

of the Baſe, to the lower point of the Circle, and it will produce 

two perfet Refcligne Triavgles , that makes alſo a perfet 

{quare Rhomb. | 

4 Of the ſca= The Scalene Triangle hath all her ſides unequall, it is very uſe- 
_—_ riangle, full for meaſuring of land ; for two of the:n make an Equilate- 
_ 1 rall Triangle , and foure of them a perfe& long Rhomb. It is to 
' bytheCircle. be ſet out after this manner. After your circle is made , divide 
the ſide diametricall line of the circle into eight equall parts,thea 

cut with a trait line the firſt eighth point of that diviſion on the 

left hand point, and then divide the diametricill line of the circle 

that is drawne perpendiculary- wiſe into foure equall parts, and 

cut with another {trait line the firſt equall point of that diviſioa 

towards the Baſe, or the lower fide of the circle; then from the 

two ſides of theſe two lines draw a ſtrait diagonall line , and 

_ three lines will produce a perfe& ſcalene Trizngle. See 

ure 31. 

he acute Avgle, or Oxigon Triangle, is onely uſefull, for 

NO Trangle, meaſuring of nd bara, GT ber ha 
andhovyic gleSacute,youare to ſet it out after this manner ; Aﬀeer the Cir- 
may be ſet out cle is made, draw a Diametricall line perpendiculacy-wiſe, that 
by the Circle. ay cut the point of the Center from the top of the Circle to 
the bottome ; then from the lower end of this line on the left 

hand,make a point at the fourth part of the Gircumference of the 

Circle, and another point on the right hand, at the third part of 

the Circumference of the Circle; then draw a line from the left 

hand point to the right point, and two other lines from the right 

band, and the left hand point, to the top point of the Diamerri- 

call line, and theſe three lines will produce a perfe& Oxigon 

Triangle ; ſec Figure 22, The 
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The Obtns Triangle is uſefull in Fortification, and for mea- 
faring cf Land, two of her fides are «<quall, and containe but 
the two third parts of her baſe, her baſe being longer then her 
ſides by a third part, it is to be ſet out after this manner : After 
the circle is made, divide the Dijumetricall line of it into three 
equal parts,and cut the fir ſt point of this diviſion by a ſtrait line, 


nd this line repreſents the baſe, then draw two lines from the 


two ends of this baſe, to the top of the Diametricall lines, and 
theſe three lines will produce a perfe&t Obtus Triangle, ſee Fi- 
gure 23, 
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6 Of the Ob. 
tus Triangle, 
and hovv ir 
may be ſet ous 
by the Circle, 


Now I come to the 24. Superficie that containeth an Ovall, Of theſetting 
and in that Ovall two long Rhombs, a Paralograme, two equi- out of the 
laterall Triavgles, and foure Scalene Triangles. But becauſe 1 Ora!l. 


have already ſpoken of all theſe, the Ova)l and the two long 
Rhombs excepted, I will begin with the Ovall, the moſt diffi- 
cult of all other ſvperficics to be rightly ſet out upon paper, or 
in = 4 _ . 

o ſet it out upon paper, youre to ſet your compaſle upon 
the ſcale of the third _ of the leygth you intend . mats oy 
Ovall, and this third part is to be divided againe into two equall 
parts, and your compaſſe ſet upon that ſixth part : then make 
choice of your Center, and cut the point of the Center with 
two ſtrait lines, one of them perpendiculary-wiſe, and the other 
diametricall-wiſe : then ſet one of the points of your compaſſe 

the Center point, and with the other make # point upon 
the diametricall line on the right hand, and another point upon 
the ſame line on the left hand, then ſet the compaſſe againe ups 
on the third part of the length of the Ovall, and ſet: one of the 
points of it upon the right hand point, that repreſents the End 
of the third part of the lineof the length of the Ovall, and with 
the other point of the compaſſe make a circle, then remove the 
point of the compaſle, and ſet it upon the left hand point of 


. the aforeſaid line, and make another circle and the two extreams 


Y of theſe two circles repreſent the l-ngth of the Ovall. 


£Xs 


7 Then remove your compaſſ: and ſet one point of it up- 


| on the lower cutting of theſe two circles, and ſet it at 


that diſtance, that having a point upon this lower cut- 


ting of theſe two circles, it may conjoyne with a true 
circularie 
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circularie line,, the two upper extreames of the two circles, that 
being done, remove your compaſ(z, without any alteration of 
the diſtance, and ſet one of the points of 1t, upon the upper cut- 
tiog of the two circles, and with the other point of it', make a 
true circulary line, to joyne the two lower extreames of the 
two circles; and this being traced with a pen, will produce a'per- 
fe& Ovall, one third part lonyer then it is broad ; ſome make it 
balfe as long againe, as it is broad, but the ſides are too flet, and 
the Ovall 1s by it more deformed, and not fo ſeemly and -com- 
pleat as this is, demonitrated in Figure 16. 
Of the ſetting - Now to make the moſt perte&t Rhomb that can be made, 
outof the. you are but to draw foure lines dioganall wiſe, from the upper 
Rhomb, and lower points of the perpendicularie diametricall line, that 
cuts the two broad ſides of the Oryall, to the two points of the 
diametricall line of the length of the Ovall, and it will prodace 
za perfe&t Rhomb, as in figure 18. | 
And to make the two <quilaterall Triangles , znd the foure 
ſcalene Triangles out of the ſmaller Rhomb, you are-burt to 
Of theſetting qrayy four lines diagonall-wiſe from the't wo Ends of the: firſt 
—_ = line that did repreſent the eighth part of the Ovall to the two 
6.4 riang'es upper and lower cuttings of the two circles, and theſe lines 
(with the two diametricall lines of the length and breadth of the 
Orallalready arawne) will produce theſe fix fore-faidl Triangles. 


Of the ſetting And to ſet out the Paralograme, you are to divide the: breadth 


th | ek 7 p 
ok deed equall parts, and at every "divifion to make a point,'and to draw 


foure ftrait lines upon the firſt points of theſe: two: divifions, 
and they will produce this Paralograme that 15 a ninth'part lon- 
ger then twice his breadth. 1 *4s 4oW 7 ef 


-: MS >. 


of the Ovall into four equall parts, and the length of it into nine 


Y 
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CHAF. -I x; 
of the Superficies contained in the 3. Plate. 4 


Hefirft Circle of this Plate contains an Equilaterall Tri- Of the ferting 
angle, a Square, and a'Pentagon. And becauſe 21: the on _ nn 
Equilateral Triangles that are ſet out by a Square have their two {* * "5 © 
fides longer then their ſquare by an; part ; I have drawne two ; pag 
demy-circles to ſhew where the upper Angle of the Triangle 
ſhould come to be perfe and equall of all her tides , and that is 
where the two circles cut one another. As for the ſquare, itiS 
more eaſlie to ſet it out from without the circle, then from ,,;. gfme s 
Within the circle, becauſe it is more difficult to reduce the fides ſquare by the 
of it to that ſcantling propoſed , if in caſe you ſet it out by the inward fide of 
inward fide of the circle, then it is if you ſct out by the out-ſide ©<<irdle. 
of the circle; for the diametre of the circle is of the jult length 
of the ſides ; but to take out a ſquare out of the inward fide 
of the circle, the demy-diametricall line of thecircle is to be 
one third part longer then when you make it by the out-fide of 
the circle. But it you are not tyed to a ſcantling,then you may 
make as perfeRa 1quare our of the inward ſide, as well as from 
the out-ſide of a circle , by dividing the two croſle diametricall 
lines of the circle,into 6.cqual parts,and by drawing 4. ſtraight 
lines, cutting the foure firſt peintsof this divifion 1n the foure 
ſides of the circle, drawing the lines to the inward extremes of 
the circle, and theſe lines wil produce a perfect ſquare. 
Concerning the ſetting out of the Pcntagon, you are to di- 
vide the circumference of the circle into five <quall parts, and 
at every diviſion to make a point, then you are to draw five 
ſtraight lines from point to point, and theſe five lines repre= 
ſent the five ſides or baſes of the Pentagon; then you are to 
draw five other lines from the center point tothe end of theſe 
five baſes diagonal wiſe, and theſe five lines compleat tho five 
fides of the five triangles of the Pentagon ; and this being done, 
this ſuperficie is perfeCted. 
The other three Circles GW inthis place are to ſet out 
in 


| 
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in every one of them a Poligon with different Angles: viz. The 
firſt a Scxagon, the ſecond a Septagon, and the third an Oco-» 
gon ; having all cf them the Baſis of their Triangles of an e- 
quall length, by the encreafing the circumference of the circle 
of the length of one of the Baſes, And becauſe this 1s a point of 
great concernment to an Enginier, that may by the ſame 
know at an inſtant how miny Baſtions the place will require, 
if he doth but know the true circumference of it, I will ex- 
preſſe my ſclfe more clearly. 

Suppoſe then that the fix Baſes of the fix equilaterall Trian- 
gles of a Sexagon contain 250. yards a plece , that is in all 
1500. yards circumference. And that you would ſet out a 
Septagon with ſeven Baſes that ſhould contain every one of 
them 250. yards a piece, you are then to adde to the demy- 
diametricalllineof the Sexagon, a fixt part more of the ex- 
tent that it had before ; and by this meanes the circumference 
of the circle will be able to afford you ſeven Baſes of 250.yards 
2 Piece, that is in all 1950. yards. Thereaſon of it js, that the 
circumference of a circle containes three diametricall lines, ſo 
that you are of neceſfity to addeto the former demy-diametre 
line of the Sexagon, a ſixt part more then it had before, be- 
cauſe a demy-diametre is but the ſixt part of the circumference 
of a circle. 

And by this rule you may make all the Baſes of any Poligon 
from fix Angles to twenty foure Angles, nay to eight and forty 
Angles if you pleaſe,of two hundred and fifty yards a picce, ade 
ding alwaycs to the demy-diametre as felloweth ; To make a 
Septagon you gre to adde the ; part ; to make an Oftogon you 
are to addea ſeventh part ; to make a ninth Angle Poligon you 
are to adde theeighth part ; and ſo as you goe on, the ninth, the 
tenth, the clcyenth, or tw<clfth part. And asI haveſaid,you are 
to obſerve that courſe, till you come to ſet out a Poligon of 
eight and forty Angles. ThatI conceive would be ſufficient 
to fortifie the City of London on both ſides the water, with 
as large a Line of Communication as it hath at this preſent, ha» 
vingat every two hundred and fifty yards diſtance an Angle, 
to forme a ſtrong, complete, and defenfible Baſtion, A farre 

more 
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more-beſeeming a Fortification for ſo famous a City, then ſuch 


- fleight, winding Angles, and ill flanzed Redouts, wherewith | 


it is now fortificd. | 


CHAP. 'X. 
Of the five Redouts contained in Plate 4. 


B Efore I come to ſpeake of the Superficies of theſe five Re- 
doubts, it will not be amifle to inform the Reader of their 


extent, continent, and dimenſions. Ard firſt of their extent. ofthe extent 
All ſquare or circullary redouts are to bee of one hundred yards of Redouss, 


from cut toout in their diametricall line'\, otherwiſe their in- 
ward continent will be too ſmall. But a Triangle redout 1s to 
haye her three fides of two liundred yards a piece, becauſe two 
equilaterall Triangles containe no more then a ſquare. 


Secondly, their continenr is tobe ſolirge, as it may lodge Of the conti= 
a competent number of Souldiers for their defence, that js, two ent of redouts 


hundred men at leaſt, and every two men cannot have a ſmal- 
ler pieceof ground allowed them for their lodging thena piece 
of eight yards ſquare, that makes in all fixty four 1quare yards; 
Now a redout of one hundred yards diametre, reduced in the 
forme of a ſquare, will contain but 10000. ſquare yards ; out of 
which you are to defalke a taird part, for the Rampiers, the 
placz, and the ſtreets ; and then there will remaine: but 6667, 
yards for the lodgings ; znd this being divided by fixty four 
yards, it will containe but two hundred and eight Soldiers 
lodzivgs, if twoof them belodged together in a chamber of 
24, foot ſquare. And by this you may judge whether the grea- 
ter pirt of the Redouts about thz City of London are of a pro- 
portionable extent, ſeeing moſt of them have not fifty yards of 


SV diametre. 


Thirdly, for their dimenſions, Their ditches are to be tenne Ofthe bredth 


: and d:pth of 
yards broad, and five yards deep, andthe ſlope of the ſides of owe x ork 


theſe ditches are to be but ane foot ſlope in three, that the bot» 
tome of the ditch may remain to be twenty foot broad, when 
E 3 | it 
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It is fifteen foot deep, for the reaſons that will be ſhewn when 
I come to ſpeak of the contre <&ſcarpe : and the Rampiars their 


Of the height Brezſt-works are to be proportionable to this ditch, The height | 


and thicknefle of it within ſide is to be twelvefoot high, and nine foot with= 
ofcheir Ran- gut ; the {lope of it within fidg is to be but one foot in fix, and 
ne one foot in three without ſide; there are to be five footſteps of 
two foot broad a piece, and of eighteene inches high a piece; 
that the breaſtwork may not be above foure foot and an halfe 


Of their flope 
within and 


without. high, that is of a convenient height for tall and middle fiz*d |} 


Of their five 


Soldiers to diſcharge eaſily their Muskets. The top of tha ! 


too.-ſteps, breaft-work is to be twenty foot broad, to be of Gannon # 
proofe, and is to have a ſlope of three foot, and that is the rea | 
ſon that the out-ſide of the R2mpiar is to be but nine foot high, | 
and within ſide twelve foot high, for by this flope the Muſque- | 
tiers can defend the very brim of their ditch, which otherwiſe | 
Why the ſlope they could not doe, Moreover, this great {lope preſerves the | 
of their top is Works from cleaving in the midſt, becauſe all the raine water | 
to bea yard. 111g offftrom them into the ditch. And by theſe dimenſions | 
your Rampier with the five foot-ſteps will be foure and thirty | 


foot in the bottome , and twenty foot at top : a very ſufficient F 


Rampier to oppole a good battery. 

Theſe broad and high breaſt- works require to be bronght up 
with bruth or bavin wood,if you deſire they ſhould be of conti- 
nuance; the ſmalleſt bavin wood is the beſt, and it is to be 


bound up with bands, and of ſome foure foot long , an1 ſome | 
foure or five inches thick ; the ſmalleſt end of the bavin is tolap | 


How the Ram- over the turfe on both ſides,and the thickeft end is to be turned 


=_ are to bz tgyyard the middle of the Rampier ; and when you have laid | 
ned with Þa- Foure rows of them, every end lopping one over another halfe | 
a foot, youaretocaſt in the midſt of the work , a row of ſuch 
bavins of fix foot long, to ſerve as 2 key to binde all the reſt; | 
and this courſe you are toobſerye ſo ſoone as your turfe is riſen | 
to be eighteene inches high; ſo that in the height of a yard, | 
there are to be two ſuch courſes of bavins, that is in all ſix * 


Vins, 
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courſes of bavins for a Rampier of nine foot high without ſide, 


and of twelve foot within ſide; for thelaſt courſe of bavins is 
eo be placed when yourout-fide 1s eight foot high, that there 


gray be eight inches high of earth to cover the bayin wood. And | 
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after every courſe of theſe brvins, bcfore you placennother 


- courſe; halfe a dczen of the ſtrongeit Pionicrs are to fammea 


the earth ſtoutly, with rammers made of athree inch'd plank, 
of a foot ſquare, with a frong ſtake faſtned to it, If this be 
but obſerved, you will have ſtrong and permanent works ; 
but thoſe that will not goe to ticſe charges, are to expet to 
have the greater part of their works to be repaired every ſpring, 
and theſe repaires will be as tedious, and almoſt as chargeable 
x$ to make NEW ONES. 

Now when theſe ditehes are finiſhed, and the Rampiers 
and their five foot ſteps perfe&cd, and hay-ſeed ſown on the 
top of the breaſt-work, after it hath been raked and rammed, 
you areto cre& your Contre eſcarpe after this manner : Your 
great ditch being twenty foot broad in the bottome,if in caſe 
it be dry, or if it hath but alittle water, you are to caſt it out, 
and to make inthe midſt of it another diteh, that the French 


call La cxnmerte of fixteene foot broad and nine foot deep, lea- Ofthecunnerre 
ving x foot-ſtep of two foot broad on both fides ; and theſe or ſmall ditch, 


foot-iteps preſerve your great ditch from calving in, and 
ſerve in Forts for the footing of caſting bridges, to fally in 
the nighe upon the aſſailants out of falley-ports made on pur- 
poſe under the orillons of the baſtions ; and this manner of 
double ditch all in one, is farre ſafer then theſe ſmall double 
ditches, hiving a bank of earth of ſome two foot broad left be- 
eween them, uſcd and erc&ed about the London Redouts. 


Now all the earth that is digged out of this ſmall ditch, is to How a contre 
be caſt on the field fide ; and as itis caft out , other Pjoniers ©{carpe is to 
areto ſtandupon the brim: of the great ditch,for to caſt the ſaid Þ* 934» 


earth twelve or fourteene foot farther off into the field ; and 
when this is done, and the ſmaller ditch perfe&ed, then you 
are to make the breaſt-work of the Contre eſcarpe with this 
earth, adorning the infide of it with turfe, and with a foot-ſtep 
of two foot broad and eighteene inches high, and the breaſt- 


work higher then that foot-ltep by foure foot and an halfe. Of the ſlope of 


And having levelled even and rammed the top of the breaſt- 
work ſome two foot broad, you are to lay allthe reſt of the 
earth ſo ſlope till it cemeto nothing, and levell with the firm 
ground ; and this {lope is called tor diſtinction ſake, by the 
E 3 \- French, 
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French, Glace, And by this meanes a ſufficient and defenſible 
Contie eſcarpe will be made round about the Works of the 
Redouts twelve foot diſtance inevery place from the brim of 
the great ditch, 

I have been the larger inthe d-ſcription of thefe dimenſions, 

becauſeT intend that theſe very ſame direRions , ſhall futhce 
once for all, for the two laſt mcthcds ſpoken of in this ab= 
ftra&; whichin all parts are to be like theſc, it the ercAtors in» 
tendto haveſtrong and permanent works. Maſter Ward in his 
Animadverſionsof Warre, would have the ditches ofa Redout 
to be but nine foot broad, and ſix foot deep, and the breft- work 
fx foot high and fix foot thick ; but theſe dimenſions are con« 
trary tothe Rules of Art, for theſe reaſons : 

I. The top of the rig2e of the lodgings of the Souldicrs is to 
be Covered by the height of the Rampier, which cannot be done 
if they be ſo low. 

+ 2. Whenaditchand rampier require a ladder of 30. rounds 
to ſcale the ſame, it is more dangerous and difficult to ſcale and 
to ſtorm then when it requires but a ladder of 12. rounds. 

3. When the ditches areſo ſhallow and fo narrow, they are 
preſently levelled with bavins, and one ſoldier helping another 
with a Pike, may eaſily get up on the Rampier, and the other 
with his Pike drive the defei.dants from the defence of the 
Rampiers. In a word, it were better to ere noredouts at all, 
then to ere any ſofleight, and to expoſe mens lives to danger 
after that manner, for ſuch a redout will be gained at an inſtant 
by a Storme. Moreover, there is tobe 2 good Well, and two 


Ciſterns made of Free-ftone, plaſtered with Tarris, to receive - 


3ll the raine water that falls upon the tiles of the ſoldiers lod» 
gings, that are to be built by long ranges, and not to exceed in 
height 12. foot when the rigge tiles are up, tobe free from the 
enemies battery ; and every roome of 24. foot broad, may be 
divided intwo of 1 2. foot broad, and 24. foot long ; in theone 
may be the two ſoldiers beds, their apparell and Armes; andin 
the other, their drink, vicuals, fuell, and all other neceflaries, 
And theſe ranges areto be lined out accprding tothe forme of 
the ſuperficies of the redout ; if it be a Triaogle, Trianzle-wiſez 
if it be a ſquare, «ftcr a ſquare manner ; Vit be of a fift, ſixt, * 
venth, 
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venth,or eighth angle form, the ranges are to be after that man- 
ner, that a place be left in the midlt of the redout Juſt after that 
forme of ſome Zo. or 49, yards on all ſides, as you ſhal ſee it de- 
monſtrated in greater Forts, having three,or four, or five,or fix 
ſtreets, according to their angles, to goe from the place to the 
Rampiers, becauſe all things in a Redout areto be as orderly 
carryed as ina Royal Fort, forall the difference that 1s to be 
betweene them, is in their extent, the Redouts extent being 
ſmaller then of a Royall Fort, or Citadell. 

Now concerning the ſuperficies of theſe five redouts de- 
monſtrated in plate foure ; the firſt being the figure 24. is a per- 
fe ſquare ſet out by the out-fide of the circle ; the fides of the 
ſquare are of one hundred yards a piece. It is fortified by foure 
halfe moones, whoſe baſes are of fifty yards a piece ts agree 
with the foure angles of the ſquare, whoſe ſides flank the halfe 
moone, and the fides of the halfe moones flanke them, fo that 
a man cannot appeare at any point or fide of it , but he may bee 
in danger of his life by the Muſquet ſhot. 

The ſecond redout demonſtrated in figure 25. 1s alſo a perfe& Of the ſecond 
ſquare, ſet out by the out-fide of a circle, of the ſame extent Redour. 
of the firſt, and fortified by foure great halfe moons that reduce 
the forme of it to a perfe corner cap ; the utmoſt angles of the 
foure halfe moones extend themſelves twenty yards beyond 
the four angles of the ſquare, for the better flanking of the fides 
and points of the ſaid halfe moones that flank one another very 


much like after this manner; but her extent 1s too \mall,and her 
fanke inviſible ; and therefore no better then a plaine little 
ſquare redout. | 
The third redout is a demy-Paralogramme, half as long again Of the third 

28 it is broad; it is ſet out by the foure extrems of two circles, Redour. 
and fortified by foure halfe moones, whoſe baſes are of 75. 
yards apiece, the better to flanke the Angles of the Paralo- 
gramime that flanke the half moones ; this redout for her extent 
requires three hundred men for her defence, for it containeth 
I50. yards in length and one hundred yards in breath; It is of 
a very convenient form to be placed before the comming in of 
a gateof a great garriſon Towne to command divers rodes , ſo 

a 
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the rode that traverſe the ſame be winding like the letter S; 


comming in of one fide of the exterior half moon, and going 
out on the other ſide of the interior halfe moone. 


Of the fourch Thetfourth redout is a perfe circle divided in fix equall half 


R<dout. 


Oftrhe fift 
Redour, 


moones after the forme of a S:x3gon ; it is very well flanked of 
all ſides ; becauſe the utmoſt Anglcs of her half moons extend 
themſelves twenty ſive yards into the field, more then her cir- 
culary circumference , whereby it is of a greater continent 
then the other redout z t1e demy paralogramme excepted, 

The fift redout is a perfe& {quare, {.t out by the out-fide of 
2 circle, and fortifyed by foure Ayant-gards, at the foure angles 


 ofit; whoſe utmoſt angles extend themſclves thirty yards in- 


tothe field; the breaſt of theAvant guards are twenty five yards 
broad ; juſt the quarter part of the baſe of the {quare, the face of 
the Avantguard is of the ſame extent, and the flank of twelve 
yards and half,Tf the 4.ſides of this redout that are in this figure 
but one hundred yards a piece were of two hundred yards a 
piece, it would makea ſtrong and well flanked Fort, fo the 
utmoſt angles of the Avant guards extended themſelves 60, 
yards into the field ; and the breſt tobe of fifty yards, the flanks 
twenty five yards, and the face of the Avant guards of fifty 
yards. The Royall Fort neare Iſlington is much after this 
manner,only the face of his Avant guardsare ſquare, and dog 
not extend themſelvesfarre enough intothe ficld, and there: 
fore not ſoregular,nor ſo defenfible as this. 
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" * of Fortification,  * 
( | Cuauapr. X-b : | - 
of the two firſt Methods of Fortification'in general. 


T He ſmall difference there is between theſe two firſt Methods 

of Fortification, by Baſtions without, and with Orillons, 
hath induced me to joyne them into one ; for they agree in all ” , 4:59 
their efſential! parts, but in two thiogs, viz. in the Line of their 
Flanks, and in the having or nor having Orillons; Firft, concer- 41.4 
ning the Line of their Flanks, Mr. Ward, Mt. Crx(s, Mr. Nor- — 
wood, and the Author of the Exchiridion, do make no difterence ROE Hens 
at all between the Line of their Flanks ; for in all their Modells Ofthe diffe- 
and Superficies, they draw the Flanks of the Baſtions with, renceehar is ro 
and without Orillons, all after one manner, that is, upona ftrait - — in 
perpendicularie Line : But on the other fide, they would have |*, 0008. 
the ſide, or the Baſe, to be divided into eight parts, when they yt. ganks 
frame Baftions with Orillons, and only into fix parts when they yyhen you are - 
frame Baſtions without Orillons, in both which points I main- to forme baſti. 


- taine they are miſtaken : Firſt, for the Line of their Flanks, if it 925 vvith, or 


vvithout Oril- 


be drawne as they propoſe, ſtrait and perpendicularie wiſe, the Ln 


Planks by this meanes are too much expoſed to the Enemies 
great batteries, and to the volleyes of ther Musketiers ſhot, as 


| ſoonea$ they have gained the Defendents Counterſcarp; and 


therefore te prevent this evill, I (ay it is better and ſafer to draw 
the Line of the Flanks of the Baſtions that are to be without 
C::llons,one eighth part more flope than ſtrait : As for inſtance, 
ſuppoſe the Line of the Flank to be fortie two yards,then.are you 
(I fay) to ſtraine that Line five yards and one quarter more ſlope 
towards the other Flank of the other Baſtion, then a ſtrait per- 
pendicularie Line will afford ; for theſe five yards make the 
ſhoulderof the Orillon, to jet more. into the dike then other- 
wiſe it would do, being d1awne ſtrait ; and by this meanes this 


| jetting out is a great ſafegard tothe Flanks ; for all that thick 


and maffie pecce of earth,of the ſhoulder with this jetty, muſt of 
neccflitie be battered to duſt, before the Flanks can receive any 
hurt ; whereas if the Line be drawne ftrait, the Flanks lye open 
to the Enemies batteries, if the _— have no Orillons,or thi 

| F Jjetting 


Of the error 
of dividing. 
_ into 
eight parts, 
Then they in- , 
tend to ſet out 
Baftions vvith 
Orillons. 
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jetting ſhoulder to defend them. This is dearly demonſtrated 
in Plate 5, where the Pentagon fortified by Baftions is deſcribed 
better then it can be in the Triangle, Square, or Ovall formes, 
So thet T conclude; that the Line of the Flank is'to be drawne 
ſtrait, when yon intend to forme your Baſtions with Orillons) 


and more lope'by five yards and a quarter then ſtrait, when you| 


intend to ſet out, or forme Baſtions without Orillons. 
* Avconcerning their dividing of the Baſe, or ſid: of any Poli- 
on, when they intend to frame Baftions with Orillens, into 
eight parts; and only into ſix parts, when the Baſtions are to be 
without Orillons : I fay it is ſuperfluous, except they will i:ni- 
tate alrogether the beſt Italian method ; that is, firſt to divide 
the Baſe into ten eyquallparts, and to allow foure parts for the 
two Flanks, and the other ſix parts for the Courtine, which they 
divide againe into eight parts, to take their Line of defence from 
the ſeventh firſt part ofit. But if they intend to follow the 


 Low- Countrey methud, they are not to divide their Baſe, but 


only into ſix parts, becauſe the forming of the Orillons doth not 
take or ſhorten the Courtine at all, as 1t will be clearly proved in 
the next Chapter. 
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Of the Fortifications of the Equilaterall Triangle by Baſtions 
with Orillons, demonſtrated in Plate g.; 


T He Equilaterall Triangle is fitter to be fortified by Avant- | 


** guards then by Baſtions, becauſe her Angles be ſo acute, that 
they produce theſe defeRts in ſome effentiall parts of her For- 
tifications , her- Flanks are ſhorter, the face of the Baſti- 

ons longer , and their Breſt narrower then they ſhould bee y 

and theſe defe&s cannot be avoydecd , except the Line of d:- 
fence be defeRive, that all Enginiers are to ſhun , as the moſt 
efſentiall part of all; and therefore I have had ſpeciali re- 
gard to make that perfe, rather then to amend the other imper- 
pafeRtions. : The Angle of her Center is of ſixtie degrees, ber 
| | Angl: 
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_Angle flanked of fortie five degrees, and her Angle flanking of 
160 degrees ; her three ſi 1cs :re of 250 yards a peece, her cir. 
cumference of 750 yards, and her continent from out to our, 
of 26230 yards ; and therefore fitter for a large Redout then for 
2 Royall Fort, for when wee have defalked the third part of her 
continent for the bredth of the Rampiers, the Market-place and 
the ftreets, there will remaine but 17500 ſquare yards for the 
houſes of the Inhabitants, to everie one of which cannot be al- 
lowed in this ſmall continent, above one hundred ſquare yards, 


, that is apeece of ground of ten ya: ds ſquare on all ſides, and ac- 


cording to this ſcantlng there will be £75 Inhabitants, that are 
according to the rules of war, to billet two hundred and fortie 
Foot, and a Troop of threeſcore Horſe, thatis, for everie third 
kev an Horſe-man, and for all the other houfes two Foot-men 
apceee, or otherwiſe 350 Foot,and no Horſe-men ; for the con- 
tinent is too ſmall for to billet Horſe. Bat 3 5o Foot, with the 
Inhabitants, commanded by a valizat Commander in chiefe, may 
defend the place three months, agiinſt an Army of foure thou- 
fand men, ſo it beprovided with all neceſſaries for a Siege. 

To ſet out the ſame in the field, have a line of two hundred and Hayy an equi- 
fiftie yards, having a loop faſtened in the middeſt of it ; and when Laterall Trian- 
you have made choyſe of the Seat, turne your ſelfeto wards the gle Way be fer 
South, and ſtraine your line from the South-Eaſt to the South- — _ 
W.it, and where the loop is, and at the two ends of the Line, EET 
knock in three ſtakes ; then take a line of 31 © yards, and faſten any Geome. 
the ſame upon the middle ſtake, and ftraine the ſame full North, tcicall inftru- - | 
and with a great woodden Square try (by ſetting one of the Tens buta © 
ſides of it to the firſt line, and the other ſide of the Square to the 214% 7-7 
ſegond line) whether the laſt line be a perfe& itrait perpendicularie RET Ph 
line, and when it is ſo, knock in a ſtake at the end of the line, And The Centerof 
theſe three out ſtakes will repreſent the three Angles of the Tri- he 
argle, then take a ſix foot rule, and meaſure from the South ſtake ;1.. hed part 
along the perpendicularie line, ſeventic yards Northwards, and of her perpen- 
at ſeventie yards end knock in another ſtake, and it will repreſent dicularie line, 
the Center of the Triangle ; for the Center of the Equilaterall _—_ n ow 
Triavgle is in the third part of the perpendicularie line of it, and &qyicr LF oe 
not inthe middeft, as it is in all ſquare or circvlarie Superficies : cularic Super=" 
then remove your line of 250 yards _—_ one Angle-Rake to _ ficiesls. 

Þ. ihe | ther, 
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ther, andrben-if you find them all of an equall diſtance, faften 
ſmall lines about them, and have the Superficie of the Triangle 
eraced by many Pioniers, with pick-axes and ſpades ; but it any 
of the Angle-ſtakes are not equall, you are to amend the errour 
by the line. : ; 

You may alſo ſet out the equilaterall Triavgle by the Demy. 
circle, as I will give you dire&ions in the next Chapter ſaving 
one, when I ſhall come to ſet out the Pentzgon. In the meane 

+ ons time obſerve this for a generall rule, that the * gate or draw. 
_—_ 9-4 -- no bride of a Redout, Fort, or Citadell,is alwayes to be full South, 
Fridge ofa if the ſeat will permit ; but howſoever it muſt be ſeated in the 
Fort is al- middeſt of x Courtine, that it may be ſecured by the Flanks of 
vraies tobe two Baſt ions. 

Sow, ifthe The Superficie of the Triangle being traced, you are to divide 


_ _— the three ſides into fix equall parts, and at evzrie diviſion to 


middeſt of a knock in a ſtake: then you are to faſten a line to the Center-ſt:ke, 


Courtine,co and to ſ{traine it Diagonall-wiſe towards the South-Eaſt and 
be defended South-Weſt Angle ſtakes, and ſtrait perpendiculary-wiſe to- 
by __ —_ wards the North ſtake, making the line thus ſtrained touch everie 
OY oneof theſeſiakes; andyouare to ſtraine thislineof 95 * yards 
*Thediftance beyond.theſe three Angles ſtakes, for it is the diſtance that is to 
fromthe Cen- be between the Center of the Baſtion of the Triangle, and the ut- 
zeoftheba- - tormoft point of her Baſtions, and at this diſtance knock in three 
—— __ ſtakes, and they will repreſent the three exteriour Angles of the 
Fnangles ofgs three Baſtions. Then faſten a * line to the third ſtake of everic 
yards,. | one of the ſides, and ſtraine it till it be faſtened one after another 


+ This Line.is totheſe three Angle-ftakes, and it will ſet ont all-the faces of the 


tobeof249 three Baſtions, and all the fix lines of defence ; then faſten a 
| pw _ ſhort * line to all the ſecond ſtakes of your ſides, one time zfter 
the Lineef - another, and ſtraine the ſame ſtrait perpendiculary- wiſe,till they 


defence. cut the other lines that repreſent the faces and the lines of de- 


thelengthef Niers, after you have faſtened lines as neare the ground a5 you can 

theFlank'of to themall. | - 7 

chi Triangle. + . And that being done, you are to ſet out the fix Orillons of the 

three Baſtions after this manner z divide the Line of the Flank 
Y into 
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- into three equall parts, and allow one part for the Flank, andin 


that part knock ina ſtake, and the other two parts for the tur- 
ning of the Orillon ; then you are to advance the ſhoulders of 
everie one of the Baſtions beyond the ſtake that did repreſent 
the end of the Flink and of the ſhoulder, ſeven yards ; then you 
are to knocke in a ſtake, and to faſten a line of ſeyen yards 


Hovy a perfe&t 
Orillon isto 
be ſet outin 


to the ſtake that repreſents the firſt diviſion of the Flank, and to the field, 


ftraine this Line parallel- wiſe with the former, and at the end of 
the Line to knock in a ſtake ; then you are to divide the juſt di- 
ſtance of the bredth that is between theſe two laſt ſtikes, that 
will fall out to be thirteen. yards .and a third part, and in that 
divifion you are to knock ina ſtake, and to that ſtake you are to 
faſten a line of thizteen yards & a third part, 8 at the end of it be- 
ing ſtrained upon a ſtrait line, you are to knock ina ſtzke ; then 
youre to faſten your iron tracing pin to the other end of the line, 
and to draw with the point of it a circularie Line from one Rake 
to another, touchipg as you paſſe by tke verie laſt ſtake that you 
knockt in, repreſenting the extreame, or the mildeſt of the cir- 
cularieline of the Orillon; and by this meanes you will forme 
the Orillon perfe&ly, and verie round ; and as you have ſet out 
this Orillon, ſet out all the other Orillons after this very manner: 
for this one direion will ſuffice once for all, for the ſetting out 


truly of a perfe& Orillon. 


By the ſetting out of this Ocillon, the truth of the former po-. 
fition made in the laſt Chapter, +;z. that the Baſe or ſide of any 
Poligon is not to be divided into eight parts, but only into fix 
parts, whether you intend to ere& Baſtions with, or without 
Orillons, becauſe the Courtine is not ſhortened at all by the for- 
ming of the Orillons ; for the dike runneth between the Ram-< 

ter of the Courtine, and the inward fideof the Orillon, as it is 
clearly demonſtrated in this Triangle fortified by Baſtions with 
Orillons, the Courtine having the ſame extent 2s the other Tri- 
angle hath, that is fortified by Baſtions without Orillons, except 
you pleaſe to imitate (as I have fzid) the beſt Italian method, that 
is perfetly ſet out in a demy Sexagon, in the laſt Plate of this 
Abſirat, where you ſhall find the Baſe to be divided firſt into 
ten parts, foure of which are allowed for the two demy gorges, 


and the other fix parts for the Gourtzne, which Courtine is 


2paine 
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zine divided into eight equall parts, that the Line of defence 
may be taken from the firſt diviſion of the eight eqaall parts. 
And this they do to encreaſe the bredth of the breſt and of the 
gorge of their Buſtions,that they may be more capable of a ſecond, 
or a thicd re-intrenchment, when the Flanks, or the points of 
their Baſtjons are beaten downs ; but theſe Biſtions erected out 
of a Baſe dividcd into fix equall parts, are reputed here to 
have their breſt and their gorge already too ſpacious, and there- 
fore it were ſuperfluous to make them larger. 

To conclude : The irregularitie of the Trizngle cauſeth the 
dimenſions of her Baſtions to be theſe : The Flanks are fortie 
yards with the thickneſſ: of the Ocillons, the Courtines 166 
yards, and two third parts, the Line of defence 240 yards, the 
breſt from out to out go yards, the: whole gorge 80 yards, the. 
face of the Baſtion of 1 26 yards, the Ocillons 26 yards thick,and 
twentie yards long, jetting over the dike, that is a great preſer- 
vation to the Flanks ; and the diſtance from the Center of the 
Baſtion to the point, is of 95 yards, the Orillons beiog (et out : 
Then you are to ſet out all the dikes round about the Fort and 
Works, obſerving the dimenſions deſcrived in the Chaprer, 
where is ſpoken of forraine Fortifications, caſting the earth of 
the dikes inward,to raiſe your Rampiers ; and when all your in- 
ward works are finiſhed, and the broad dike perfected, then 
you are to ſet out the ſmall dike called La Crete, in the middeſt 
of the great dike, that you may make with the earth of it, the 
Counterſcarp round about the Fort, according to the direQions 
before deſcribed. | | 

But if in caſe your great dike be full of water, and that it is 
impoſlible to dig the ſmall dike, to get earth to make your Coun- 
terſcarp breſt-work, you are to line the *great dike ronnd about 
the Fort, at foure yards diſtance from the brim of the dike, and to 
dig that twelve foot diſtance a foot deep, and with that earth 
you are to ere the breſt-work of your Counterſcurp ; that is(as 
I have formerly ſaid) tobe ſix foot high, having one foot-ſtep 
of two foot broad, and eighteen inches high, being adorned on 
the in-fide with good Turffe, and the out-fide made ſlope to no- 
thing, and levell with the ground, ſowne with hay-ſced ; and 
the twelve foot ſpace that hath been digged a foot deep, is mo 

| levelle 
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_ levelled with an aſcent to the foot-ſtep of the breft-work, falling 
towards the brim of the dike, that the raine-water may fall into 
the dike, and keep that ſpace and your works dry, 
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of the Fortifications of the Square 1 
with Orillons, demonſtrate 
in Plate 10. 


He' ſquare is alſo irregulary, yet not fo much as the Trian- 

gle, becauſe the Angle of his Center is of ninety degrees, his 
Angle flanked of fixty five degrees, and his Angle flanking of 
one hundred forty ſeven degrees : and by theſe helps the faces 
of his Baſtions are not ſo long, their Breſt broader, and their 
exteriour Angle more Obtus, then thoſe of the Triangle, his 
foure ſides are of two hundred fifty yards a pecce, his Circumfe- 
rence of one thouſand yards, and his continent from out to out 
of 62500. ſquare yards, out of which is to be defalked the third 
part, for the bredth of the Rampiers, the Market-place, and the 


Streets, and there remaineth for the lodgings of the Inhabitants . 


and Souldiers, 41666 yards {quare, and two third parts, and 
becauſe this continent is greater then the former, we will accor- 
dingly increaſe the ſcantling of the Inhabitants houſes, and allow 
them to be of 150. ſquare yards, that isa piece of ground of 
twelve yards and halfe ſquare of all ſides ; by which ſeantling, 
the 41666. yards being divided, there will appeare to bein this 
continent 277. :dwelling houſes, and as many Inhabitants, that 
may billet foure hundred Foot,and two Troopes of Horſe : and 
this number is ſufficient to maintaine this Fort againit an Army 
of five thouſand men three months, fo it be provided with fix- 
teen Piece of Ordnance, Balls, Ammunition, Armes, ViRualls, 
and all other neceſſaries, fit for a Siege. 

Obje&. Some will wonder 'why to ſanz}l a Fort, ſhould have 
ſixteen pieces of Ordnance, when many of our Garriſons that are 
of twoor three miles Circumference, h» ve not ſo many, _ 
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. eAnſ. Ianſwer the moreis the pity, they are no better pro» 
vided. But if this Method of Fortification werenor better ſto- 
red, to what end ſhould Forrainers be at the charges to ere 
upper and lower flanks : and becauſe I have not as yet ſpoken 
of thefe upper and fower flinks, I will upon this cecafion deſ- 
cribe how they are made, and for what uſe they are erected. In 
the Ancient Fortifications by Baſtions, there was formerly low 
Caſamates to ſcour the dikes even with the water, for they were 
built ſo low, that a Cannon being mounted in them and pointed, 
{ht upon a levell Line, even with the water of the dike ; and 
theſe Caſamates were all vaulted with arches of free-ſtone, ha- 
virng two Port-holes, ard two Demy- Cannons, 1n every one 
of them, their vault being ſome ſixteen foot ſquare, and they 
had 2 flanting deſcent from the gorge of the Baſtion with a door 
to come down to them, but- becauſe they had no other light then 
the Port- holes, nor no other evacuation for the ſmoke, then the 
doore, when the Cannoniers fired their Pieces, they were ſo in- 
cumbred with the ſmoke in the vault, that they could not ſud- 
denly charge their pieces agzine, but were inforced to ſtay till 
the evacuation of the ſmoke were paſt : Whereupon the mo- 
derne Enginiers to prevent theſe defeRs, have invented the up- 
per and lower flanks, where they alwaies place t wo pieces of 
Ordnance in everic one of them, ſo that according to the Forrain 
Method, every Baſtion is to have ten pieces of Ordnance, at the 
leaſt, two Demy-Cannons in everie fAlinke, and two long Cul- 
verins to defend the faces and the point, that is inall ten piecesof 
Ordnarce, theſe Flanks are made after this manner : The wall 
of the flanks is brought up from the bottome of the dike with 
free-ftone of two yards thick, to thelevell of the water of the 
dike, and within and without laid with Tarris, that the water of 
the dike may not pierce the ſame : and upon this wall and the 
firme ground, after another foundation of ſtone hath beer; laid, 
twenty four foot from the brim of the firſt wall, ſome five foot 
deep, a Breſt-work is brought up of earth and turfe, of twenty 
foure foot thicke in the bottome, and of twenty foot broad at 
top, and fix foot high, having three Port-holes, and beyond this 
Breſt-worke the ground is digged lower the wholelcngth of the 
Nank, that is ordinarily from thirteen yards, to fixteen yards in 
length, 


* thisbeing laid with tracin,; a d planked, is the Platforme of the 
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levgth, and in breadth, eight yards, and in depth five foot, and 


lower flanke open over-h 2d, im which they place two Demy. 

Cannons, and theſe ſcou © +: d free the dikes from the aſſay lants 

galleries, and from the ſcaling of the Rampiers. Now to e- 

r«& the upper flank they go eight and forty foot wider into the 

g ge of the Bſtion,and upon the inward foundation of the low- 

er flanke wall, and the earth of the Baftion they ere& another 

Breſt- work of the ſame heig ht, bred+h, and thicknefle of the for- 

mer, With three Port-holes in it, and then they planke another 

platforme and plice two D-my-Cannons more upon the ſame, 

and theſe are the manner of their upper and lower flanks, that 

have a ſlope coming downe from the upper to the lower ſome 

ten foot broad, which being covered by the Orillons, make the 

Baſtions very ſtrong ; and when theſe double flanks are ta- 

ken out on both ſides, the gorge is not above fiftie yards broad, 

that is narrow enough for the laſt re-intrenchment. Now theſe 

Aanks being all open over head, the ſmoke of the Ordnance is 

ſuddenly evacunted : the uſe of the upper Flank is to ſcoure 

the face, and the points of the Baſtions in the time of a ſtorme, 

and to beat allalong the Courtine, And ſo much will ſuffice 

once for all, concerning the ereion and uſe of theſe lower and 

upper Flanks. 

Now I come to ſhew how you are to ſet out this Square in 

the field, If men could as ſoon and as eafily Ter out a Superficie in 

the field, as they may upon paper, it were ſoone d.ne ; but this 

laſt requires a greater labour and care. You are then in the fiiſt 

place to make choyſeof your Center, and there to knock in a * Youareto 

ſtake, then you are to ſtand cloſe to that ſtake, and turne your — ve, _ 

face full South, and then take your Demi-circle, and ſet the ſighe wn rn "og 

of it upon the ray of 90 degrees, that is the Angle of the Center j,& $ anne "HY 

of the Square; then you are'to have two-men by you, one with genall line 

lines and the other with ſtakes, and he with lines is to have a line. 22ddiftance. , 

of one hundred and * foureſcore yards, the one end of which line thatis _ to 

heis to faſten to the Center-ſtake ; and when you have takin Cn, Ae 

your Demi-citcle, and ſet the ſight of it as afore-ſaid, you are to and the An- 

take with it, having your face turned to the South, the right hand gles of the _ 

ray of the Angle of go degrees,and - vn you have it,let ar man; ®9uare, _ - 
raine 


4 
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Kraice the line faſtened to the Center-ſtakealong the ſaid ray, ta 
theend of the line, and when he is juſt againſt you and the ray of 
yeur Demiecircle, let the other man knock in a ſtake at his feet ; 
then turne your ſelfe, and ſet your Demi-circle to take the lefc 
hand ray of theangle of go degrees, and when you have it,let the 
man with the end of the line come to it, and when hee is juſt a- 
gainſt you and the ray of your Demi-circle, let the other en. 
with ſtakes knock in a ſtake at his feet at the end of the line, and 
theſe two itakes repreſent the South-Eaſt and the South-Weſt 
Angles of your Square ; then turne your ſelfe full North, ſtan- 
ding cloſe to the Center-ſtake, and (ct out after the ſame man» 
ner the North-Eaſt nd North-Weſt Angles of your Square,and 
let the man with ſtakes knock in two ſtakes, as hee did in the 
South fide, and theſe foure utmoſt ſtakes will repreſeat the foure 
Angles of the Square. Now to avoyd errour, you are to faſten 


the line of 250 yards with a loop faſtened in the middeſt, on the 


South- ExK ſtake, and to ſtraine it to the South- Weſt ſtake, if the 
ſtake be at the juſt diſtance of the line, that fide is rightly ſet out; 
then you may knock in a take where the loop 15, to repreſent the 
middle of that ſide, where the gate and the draw-bridge of the 
Fort is to be placed ; and ſo prove all the other three ſides with 
your Lineof 250 yards, knocking ſtzkes in the middeſt on everie 
ſide ; for they will ſtand you in ſtead, when you come to divide 
the ſides into fix parts. Now if any of theſe ſides be amifle, and 
2gree not with your Line, then youare to amend them by your 
Demi-circle and your Line, which is eaſily to be done j and when 
the foure angles and fides are right, you are to faſten lines to the 
eight ſtakes as neare the ground as may be, and to ſet Piomiers to 
trace the Superficieof the Square with ſpades and pick-1xes, be- 
fore you ſet out the Baſtions. 
That being done, you are to divide the foure fides of the 
Square into ſix equall parts, and to knock in a ſtake at everic divi- 


*The diſtance -fion, then you are to faſten a line of 90 yards to the former demi- 
from the Ceti- Djagonall Line of 180 yards, that will then be of 270 yards, and 


ter ef the Ba- 
ſtionro the 


point, oof go i Line to touch the Angle-ſtake; and at the end of the ſaid 


| pure ink 
#1 = 


to ſtraine the ſame * 90 yards beyond the foure Angle-ſtakes of 
the Square, aftecit is faſtened to the Center-ſtake, making the 


line knock ine ſtake, and theſe foure ſtakes will repreſent the 


foure 
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ure utmoſt points of the foure Baſtions, and #he foure former 
Rn cs, vill then r-preſent the Center of the Reftions. 
This being done, faſtena line oneafter another to the third Rake 
of everie fide, of * 230 yards, and ftraine the ſame to the foure * This Line of 
ſakes that repreſent the foure utmoſt points of the foure Baſti- 230 yards is: - 
ons, and this line wil tet out the eight faces of the Baſtions, and — _ 
all the Lines of defence ; then you are to faſten a line cne after —_— 
another of 41 yards and two thirds to everie ſecond ſtake of the ,;; Square. 


foure ſides, and to ſtraine the ſame upon a ftrait perpendicularie * The Line of | 


line till it come tocut the former line, that repreſents the line of che Flanksin 
defence, and ſets out the faces of the Baſtions ; and where it this Squareis 
cuts the other drive in a ſtake, and theſe eight ſtakes will repre- _ - _ q 
ſent and ſet out theeight Flanks and the foure Courtines : And nw 
that being done, you are to ſet Pioniers at work,to trace all theſe 
things before you go about to ſet out the Ocrillons. 
Now to avoyd miſtake, you were better to ſet out one fide at 
a time, & to haveit traced as you ſet it out, for it wil ſave charges, 
becauſe it will not require ſo many lines. This being done,you are 
to ſet out the Orillons,and after the Orillons the dike; and when 
all is finiſhed, you are to ere. the Breſt-work of the Counter- 
{carp with the earth taken from the ſmall dike,called Le Carerce, 
adorning the ſame on the inſide with Twrffe and a foot-ſtep, as I 
have formerly given large dire&ions in Chap. 1 2. and Plate g. 
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of the Fortiflcations of the Pentagon by Baſtions 
with Orillons, demonſtrated in 
Plate 11, 


He Pentagon is alſo irregularie, yet lefſe then the Square; - =—— 
for the Angle of his Center is of 75 degrees, and the Angle 
flanked of the ſame extent, and his Angle flanking of 142 de- 
greeS and a halfe , his baſes or ſidesare of 250 yards apeece, 
his circumference of 1250 yards, and his whole continent from - 
out to out of 125000 1quare wy it is of a convenient forme . . 
2 | | we. 


+ Hoyy you 
may knovy 
the continent 
of any Poli- 
gon vvith ya- 
rictic of An. 


gles. 


* Note that 
thisline of 
240 yards is 
the extent of 
the demi. c{1a- 
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for a Citadell, or of a well-compa& Towne, whoſe circumfe- 
rence doth not exceed three quarters of an Engliſh mile. 


Now to dire& the Reader once for all, how he may ſpeedily 


calculate the continent of all ſorts of Angle Poligons, I have in 
this Figure ſet out a demonſtration of it, viz. you are firſt to 
draw a ſtrait perpendicularie from A to B, then a ſtrait parallel 
line from C to D, and then to joyne D and A by a ſtrait line, as 
it is demonſtrated in this Figure, and it will produce a demy long 
ſquare, his broad ſides containirg, according to the ſcale of this 
Figure, 200 yards, and his end-ſide 125 yards, which being mul. 
tiplyed one by the other, it will produce 25000 yards, as the 
juſt continent of one of the Triangles of this Pentagon, which 
being multiplyed by five, (becauſe 1t containes five Triangles, the 
whole continent will amount to 125000 ſquare yards, Now 
the one third part of it being defalked for the bredth of the Ram. 
pier, the Market-place and the ſtreets, there will remaine for the 
Inhabitants houſes 83333 yards and a third part, which be- 
ing diviled by one hundred and fiftie ſquare yards, that wee al- 
low for everie Inhabitants dwelling houſe, that is a peece of 
twelve yards and an halfe ſquare of all fides, it will accor- 
ding to this ſcantling containe 555 houſes, and as many Inha- 
bitants, that are according to the rules of war, to billet 1n everie 
third houſe a Horſe-man, and in all the reſt t wo Foot- Souldiers 
apeece ; ſo that 1t will containe 185 Horſe-men, 740 Foot-men, 
and 555 Inhabitants, a ſufficient Garriſon to defend this place 
agxinſt ——_ of ten thouſand men for three months ; ſo it be 
provided with Ordnance, Armes, Ammunition, victaals, and all 
other neceflaries for a Siege, | 

Now to ſet out this Fortin the ficld, you are to bring along 
with you two men, one with lines; and the other with ſtakes : 
and whcn you have made choice of your Center the man is to 
knock iv a ſtake, and youare to ſtand cloſe to this Center-ſtak-, 
and having ſet the ſight of your Demy-circle upon the ray of 
75. degrees that is the Angle of the Center of the Pcntagon, 
the man that currieth the lines is to faſten a line of 240, yards 
to the Center-ſtake, and to Rtrajne the ſame full North upon a 


gonallline of ſtrait perpendicalary line, and at the end of it he iSo knock ina 


the Pentagon. ſake and thiy ſtake repreſents the North Angle of the Pentzgon; 


that 


e 
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- that done, take your demy-circle and wind the right hand ray 


to the right hand, the man holding in his hand the line of 240. 
yards, ſtraining theſame according to theray of the demy-circle, 
and when he 1s at the end of the lineand juſt againſt you agreeing 
with the ray of your demy-circle, let the man 'with the ſtakes 
knock in a ſtake at his feet, and this ſtake will repreſent the 
North Eaſt Angle of the Poligon, then turne your face to the 
North-Weſt, and with the ray of your demy-circle on the left 


hand, the man with the line following the ſame, and when he is - 


juſt againſt you and the ray of the demy-circle, being at the end 
of the line, the man with the ſtakes is to knocke in another ſtake 
at his feet, and this ſtake will repreſent the North Weſt Angle 
of the Pentagon. And after this manner ſet out the South-Eaſt 
and South- Weſt Angles of the Pentagon, and having knockt 
in ſtakes, theſe five utmoſt ſtakes will repreſent the five Angles 
of the Pentagon, and by theſe obſervations, the gate and the 
draw-bridge of this Fort will be full South, and in the midſt of 
the South Courtine, to be defended by the flinkes of two Baſti- 
ons ; When this is done, youare to take the line of 250, yards 
having x loop in the midft, which line you are to {train from ſtake 
to ſtake to prove whether your ſtakes are at an equall diſtance, 
driving at eyerie middle of all the ſides a ſtake, as you will be 
dire&ed by the loop faſtened to the middle of the line : now if 
any of your ſtakes be amiſſe you may eaſily amend them, by the 
demy-circle, and the line, and when they are right, you are to 
faſten lines from ſtake to ſtake as nezre the ground as may be ; 
and ſet many Pioniers to trace the ſuperficie of this Pentagon, 
before you ſet ont the Biſtions. And this is alſo the way how 
you ought to ſet out the cquilaterall Triangle * by the Demy-cir- 
cle, hos of in the 12. Chapter, 5y driving x ftake full North 
to repreſent the North Avgle of the Triangle,and by turnirg your 
face South after you have ſet the fight of the demy-circle upon 
Go. degrees, as being the Angle cf the . Center of the equilateral 
Triangle, turning the ray of your demy-ciicle on the right hand, 
and then on theleft hand, and driving at the end of the line of 
250. yards two ſtakes, for by this meanes the gate and the 
draw-bridge of the Triangle Fort will be full South, and juft in 
the midſt of the South Courtine, and defended by the flanks of 


two Baſtions, The 


+ Hovvto ſer 
out an equila- 
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\ 'The Superficieof this Pentagon being traced you are todi- 
vide the five ſides of it into fix «qual parts, driving in everie di- 
viſion a ſtake, then you are to faſten to the former line of 340. 
yards, anotherline of 83. yards, anda third, that is the juſt di- 
ſtance, from the Center of the Baſtion to the urmolt point of it, 
2nd when you havedone ſo, youare to faſten the ſame to the 
Center ſtake, and to ſtraine it diagonall- wiſe 83. yards and one 
third part beyond the five Angle-ſtakes, making the line as you 
ſtraine it to touch the ſaid ſtake, and at the end of the line to drive 
in five ſtakes, that will repreſent the five utmoſt points of the 
five Baſtions. And for the ſetting out of the reſt, I referre you 
to xvoid repetition to the two lat Chapters, where you had 
hacge dire&ions to ſet out the flinks and faces. of the Baſtions, 
with their Orillons, Dikes, and Conterſcarpes; and will onely 
acquaint you with the demenfions of this Pentagon, ſince I did 
omit the ſame in the ſquare, yet I will give a hint of them in 
this place : the flankes of the ſquare were but forty yards, and 
the flankes of the Pentagon are forty one yards, and two third 
parts,their Courtines arealike of 166.yards and two third parts, 
the diftance from the Gentec to the point of the Baſtion, in the 
ſquare was $86. yards, and in this Pentagon of 83. yards ; the 
gorge of the Square and of the Pentagon alike, of 83. yards and 
one third part. . ED 

And the line of defencein the ſquare 230. yards, and inthe 
Pentagon three yards lefle. 

The faces of the Baſtions in the ſquare of 105. yards and in 


this Pentagon 100, yards, and the breſt in the ſquere of 95. 


yards, and in the Pentagon 100. yards, 


—_—_— 


Cue” XY. 


Of the Fortifications of the Owvall by Baſtions without 
Orillons demonſtrated in Plate $. 


—_— 


T H« Orall is as irregularic as the Triangle, and one of the moſt 
difficult ſuperficies to ſet out in the ficld, becauſe of the Grow: 
: : " tary 
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hy form, and the'variety of the Angles , foure of them being of 


* fixty five degrees, and two, of thirty ſeven degrees and a halfe, 


the Angle flanking of 130. degrees , and the Angle flanked 
of 73, degrees and a halfe ; her circumference is of 1500, 
yards, and her continent: from out to out of 118800, yards; 
out of which the onethird part being defalked for the bredth of 
the Rampiers, the market-place, and the'ſtreets, there remains 
for the houſes of the Inhabitants 79200. ſquare yards, thar is 
to be divided by 150. ſquare yards, for a piece of ground of 12. 
yards and halfe {quare of all ſides, that is allowed toeverie one 
of the Inhabitants, that are found tobe by this calculation, 528. 
that are to billit 176. horſe-men and 904. foot-ſouldiers : A 
ſufficient Garriſon to oppoſe an Army of eight thouſand men 
for three months, ſo it be provided with Cannons, Ammunition, 
Armes, Viaualls, and all other neceſaries for a Siege. It isal- 
ſo » convenient ſuperficie, to fortifie a well- compaRted nurket- 
towne, that may be reduced to this forme of three fourth parts of 
2 mile Circumference. 

Now to ſet ont the Superficie in the ficld, you are to make O_—_ _- 
choice of your Center, and to drive ia a ſtake, and to faſten a line ace gray ung 
of 80 yards to that ſtake, and to ſtraine the ſame full Eaſt up- Sca-compaſſe, 
on 2 ſtrait line, and to drive in a ſtake; then you are to wind the vyhen you go 
line about , and to ſtraine it full Weſt, and to drive in » ſtake , *>9v*to ſet 
and theſe two laſt ſtakes divide the length of the Ovall into —_— 
three equall parts, of 160. yards a piece, and repreſent the two in on field, ro- 
Centers of the two circles, out of which the Ovall is formed, place your an- 
then you are to faſten a line to the Cenrer ſtake of 220, yards, ponents 
that is the extent of the demy-diagonall line of the South- Eaſt _— Eaſt, 
and North-Eaſt Angles, and of the South-Weſt and North- = #4 —_— 
Weſt Angles, that are of 57. degrees and a halfe, upon theray of "OT 
which Avrgle, you are to ſet the ſight of your demy-circle and 
ſtanding at the Center ſtake to turne your face full Eaſt, wind- 
ing the ray of the circle on the right hand, the man with the 
fore-ſaid line ſtraining the ſame till he come juſt againſt you, and 
the ray cf thecircle, then is the man that carrieth the ſtakes, to 
drive 2 ſtake at his feer, then you are to winde the ray of your 
demy-circle on the left hand,and to do 2s you did at right hand, 
and at the end of the line to drivein.a ſtake, and theſe two ſtakes 

will 
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will repreſent the South- Eaſt and the North- Eaſt Angles of the 
Ovall, then youare to turne your ſelfe full Weft, and to ſet out 
with your demy-circle, and the fore-ſaid line the South- Weſt 
and North-Weſt Angles, driving two ſtakes at the end of the 
line. Then you are to faſten a line of 160. yards * to the Cen- 
ter ſtake, and toſtraine the ſame full South, upon a ſtrait line, 
and at theend of thelinethe man with ſtakes is to drive in 2 
ſtake, then wind the ſame line about, and ftraine the ſame full 
North upon a ſtrait line, and at the end of the line drive in ano- 
ther ſtake, and theſe two laſt ſtakes repreſent the South and 
North Angles of the Ovall : then remove this line from the 
Center ſtake, and faſtenit to the Eaſt Center circle ſtake, 8&ſtrain 
it full Eaft upon a ftrait line, and at the end of the line drive 
in a ſtake, then remove the ſame line to the Weſt Circle Center 
ſtake, and ſtraine the ſame full Weſt upon a ſt-ait line, and at 


theend of the linedrive ina ſtake, and between theſe cight cir- 


cularie ſtakes conſiſts the ſuperficie of the Ovall. 

Now becauſe the ſix ſides of it are circularie, you are to re- 
wove the fore-1aid line of 160 yards to the Center-ſtake, and to 
faſten your iron tracing-pin to one ſide of the line, and the other 
fide to the ſtake, and to ſ{traine the fame full South, and to trace 
theground as far as the line will give you lezve, on both ſides of 
the South ſtake,and then youare to do thelike on the North ſide; 
and that being done, you are to faſten theſe lines one after another 
to the Eaſt and Weſt circle Center-ſtakes, and to trace the Weſt 
and the Eſt fides of the Ovall with the point of your iron pin, 
aS you did the South and North fides, joyning the tracing of your 

in on all ſides; and this being done, you are to ſet many Pioniers 


to makethe tracing deeper with ſpades, or with the flat ends of 


their pick-axcs. 

And when this Superficie of the Ovall is ſufficiently traced, 
you are to divide the fix circularie ſides into ſix equail parts, dri- 
ving aftake in everie diviſion ; then you are to faſten a lineof 85 
yards to everie Angle-ftake one after another, and to ſtraine the 
ſame upona ftrait Diagonalline from the foure Angle-ſtakes that 
repreſent the South-welt and North- welt, and Soath- Eiſt and 
North-Exſt Mfgles ; but upon a ſtrait Diametricall line from 
the South and North Angle-ſtakes, and at everie end of theline 


you 
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you are todrive in a ſtake, and theſe ſix ſtakes will repreſent the 


fix vtmoſtpoints of the 'fix Baſtions ; then you are to faſten « 


line of 240 yards to everie third ftakeof your ſix ſides,to ſet out + 
by it the faces and the line of defence of the Baſtions, by training 
and faftning this line to everie Angle ſtake twice to ſet out the 
twelve faces, then you are to faſten a line of 45 yards to everie 
ſecond Rake of the ſix ſides or baſes, and to ſtraine this line not 
dicularie-wiſe, as you have done formerly, when yon did 
ſet out the Baſtions with Orillons, but five yards more bevel), 
toward the next Baſtion, then ſtrait ; and where the Line cuts 
the other that ſets out the faces of the Baſtions and the Line of 
defence, you are to drive a ſtake, and after this manner ſet our all 
the reft, till you have gone round. 
Now let meinforme you once for all, that the ſafeſt and the 
moft frugall way to ſ=t out your Baſtions after your maine Su- 
ficie is ſet out, is to ſet ont one halfe Baſtion at a time, and to 
ye it * preſently traced before you remove your Line z for * A generall 
theſe two Lines, one long to ſet out the faces and the Line of — _ 
defence, and a ſhort one to ſet out the Flanks will ſerve turne ; '**** 
and beſides, it will prevent all confuſion and miſtakes. 
- Now when all the Baſtions are traced, you are to ſet out the 
dike ; and when all is finiſhed, the Counterſcarp ; as you have 
been direQed Chap. 1 2, and 13. 
The Line of defence of this Ovall is of 240 yards, the di- _ 
Kence from the Center to the point of the Baſtion of 85 yards ; Fs... > my 
and the length of the Courtine, becauſe of her circularie Line, of of th:s ON 
190 yards ; the breſt of the Baſtion, 110 yards; the Gorges of fortification 
$3 yards and one third part ; and the faces of the Baſtions of areto bepla- 
x00 yards, and others of 99, becauſe of the winding of the Q- <<4.inthe 
yall; and her Flanksof 45 yards, three yards longer then ordi- — the 
narie, becauſe of the circularie line of the Courtine, that it may yyeRtcour. 


the better defend the inward Angle of the other Flanks. tine, that 9. 
; t ents 


ength of the 


Ovall,and IJ 
H Crap, Ma ug 
North, as 
other Forts 
are. 
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Cuar, XVI. 
of the Fortifications of the Sexagon, by Baſtlons 


with Orillons, demonſtrated 
in Plate 12. 


He Sexagon is regularie, and a moſt compleat Superficie, the 
Angle of her Center is of 60 degrees, the Angl: flanked of 80 
* See in Chap, degrees, and the Angle flanking of 135 degrees ; her fidesare of 
18. vvhy theſe 309 yards 1 peece, her circumference of 1800 yards, her whole 
ſides have continent of 235006 ſquare yards; out of which the one third 
_—_ =— part beirig deralked for the bredth of the Rampiers, the extent of 
longer then a- The Market place and the ſtreets, there remaineth-1 5 6000 ſquare 
ny »:her fqr= yards for the honſes of the Inhabitants, to whom wee will allow 
merly have in this greater continent, 200 ſquare yards, that is ® peece of 
+ OSA ground foine thing more then fourteen yards ſquare onall ſides: 
is compoſed of And #fterrhis aliowanee, the fore-ſaid number of 156000 {quare 
ſix cquilacerall Yards, being divided by twohundred ſquare yards, it willapprare 
T1i:nglese- that this continent will contzine7 80 houſes, and by cqnſequence 
= onall {v many Inhabitants, that are according to therules of war, to 
_—_— billet in everie third houſe a Horfe-man, and in all.che reſt-two 
» 4 . Foot- Souldiers a peece : And after this accompt, there will be 
39000 yards, 260 Horſe-men, and 2040 Foot-Souldiers , a verie- conpleat 
vyhichbeing Garriſon to defend a place :not much above 8n Engliſh mile in cir- 
multi-lied by cm;fererice, ſoit beſtored with Ordnance, Armes, Ammunitiop, 
$5, comtan® \;4nt+, 2nd allother necefſiriesfor ſuch a Siege i 
234090 {quare ” as ; On _— ©. 
yards, I have in this Superficie, as being'the leſt of this Method .of 
* The Market Fortification, ſet out the broad ſtreets, that go round avout the 
place ofa nevy Ratmpiers, and from the Rampiers to the Market-place, that are 
crea-dFort, tobrtenyardsbrowd, and the Matket-plagcof an hundred yards 
Garrifor, is to 12 her Dizmetricall Line, and of theſame forme of 'the Fortifica- 
' beot the fame tion of the Sexagon ; for youare to obſerve in all new erefted 
forme ofthe * Forts, */Citadels, or Garrifons, to reduce the Market-place after 
outer. the forme of the ou'-fide works, to be the more compleat, viz. if 
—_  itbe an<quilarerall Triangle, or a Square,or a Pentagon, the Mar- 
; ket-placc is to be of the ſame forme of a Triapgle,or a Square,or a 
Pentagon. 


of Fortification. 
Pentagon, Moreover, you are carefully to obſerve to line out in 
everic one of them , broad ſtreets of thirtie foot broad round 
about the Rawpicrs, and from the Rampiers to the Market-place, 
and theſe broad ſtreets that run from the Rampiers to the Mar- 
ket- place, are alwayes in this Method of Fort; fication, tobe up- 
or a ſtrait Disgonall, or Diametricall Line from the Center of the 
Baſtion,to the Center of the Market-place, as theſe are drawn in 
this Figure for theſe reaſons: 1 The ſtreers round about the ram- 
piers {cr ve for all manner of carriages ro be brought to the works, 
and for the Horſe-men to ride to the relect of any of the rampias 
in the time of aſicge orſtorm. 2 The great ſtreets that run trom 
the * Market-place to the Baſtions,ſer ve for a Troop of Horlſe,of 
fiveof abr:ſt; or for a Comp:ny of Foot, with five or ſix 
men ona breſt, to come to the releefe of any of the Baſtions thac 
are ſtormed. 3 The Market-place is always to ſerve as the Ran- 
dezvouz for Souldiers to gather themſclves together, to be ſent 
by the Governour where occafion requires. I have alſo ſet out 
the order that is to be obſerved in the ere&ing of the houſes for 
the Inhabitants, that zre to be lined out with ſtrait donble ranges, 
that gardens or back- ſides may joyne one againſt another, that 
houſes may have the more aire and light, and that all their doores 
may- open to the ſtreets, that are to be fifteen foot broad ; for 
narrow lanes are davgerous in Garriſon Towns. The Store- hou- 
ſes or Magazines of Powder, Bullet, Fire-works, Engins, Lad- 
ders, Pionters tooles ; and proviſion of vials, as Corn, Meale, 
Oat- meale, Oats, Malt, Hay, Salt, Powder Beefe, Bacon, Dry 
fiſh, Butter, Cheeſe, Rice, White Peaſe, and all ſuch neccflaries, 
are to be in thoſe houſes ſented round about the Market-place, 2s 
the moſt ſafeft ſear of the Towne. 

All theſc obſervations arecarcfully to be regarded,if in caſe the 
State ſhould ere any new Forts, Gitadels, or Garriſcn- towns, 
where therenever was any habitation before ; for ſuch a new 
ereted Hold would ten times be more ſerviceable then any old 
erected Towne in this Kingdome ; (provided all the dimenſions 
of this Method be obſerved, that ſhall clearly be deſcribed in the 
Ichnography of this Chapter) becauſe they are foc the greater 
part of deformed _— and of a vaſt extent, and not compa@ed 
together, nor their ſtreets well lined,. nor ranged inorder, -_ 
H 2 their 


$%, 


t For yyhar 
ule broad 
ſtreets lined 
round about 
the Ramprers 
and the Mar- 
ket-place, are 
erected, 


* Of the 
height of rhe 
nevv=creQed 
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| &tout after this manner the Weſt and by North, and Welt and 
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their houſes well contrived, ſome of- them being verie high, and 
ſome verie low ; but theſe of this new * erection are to be all a- 
like, and not above twoſtorics high, that may not exceed with 
with their roofe thirtie foot high at the moſt, that the ridge of 
the top of their houſes may be lower then the top of the Rame 
pier Breſt- work by nine foot. 

Now to ſet out this Sex1gon in the field, you are to make 
choice of the Center, and to drive in a ſtake ard to faſten to 
that ſtake a line of three hundred yards, and a foot over, which 
line the two men that arealwayes tobe with you to carrie your 
inſtruments, lines, and Rakes, are to ſtraine full Exiſt, after you 
have taken with a good * ſea-compaſſe the Eaft and Weſt points. 
But if by the lorg extent of the line the line ſwags and cannot 
be drawne ſtcait, they are to ſtraine it but one hundred yards ve- 
ric ſtrait, and ſtiff>, and to drive in the ground verie deep a ſtrong 
ſtake, and to wind the line about it, then to ſtrain the line againe 
another hundred yards, and to drive in another ſtake as before, 
and to * obſerve to wind the line alwaies of one and the ſame 
fide, and to make it come to be ſtrained 2g11ine, on that very ſide 
you did firft wind it upon the firſt ſtake, to avoid all breakes ; 
then you are te ſtraine the line again for the third time, and to 
drivein a ſtake, and this laſt ſtike will repreſent the Eaſt Angle 
of the Sexzgon. Then your men are to untwiſt the line from the 
Rakes and ro wind it about to the Weſt point, and-to ftraine it 
and to drive in three ſtakes as they did before, and the laſt ſtake 
will repreſent the Weſt Angle of the Sexxzon ; Then you are 
to ſtake your demi-circle, and to ſet the fight of it upon the ray 
of 60. degrees, and to ſtand at the Center-ſtake and to turne your 
face and demi-circle to the Eaſt ſtake, winding the ray of the 
demi- circle Exſt and by South, then are your men to follow that 
ray with the line, driving at every hundred yards a take, and 
when they are at the end of the line juſt againſt you, and: the ray 
of your demi-circle of 60, degrees, lt them drive ina third ſtake 
and it will repreſent the Eaſt and by South Angle of the Sexn- 
gon ; then turne.your ſfelfe and your demi-circle Eaſt and by 
North, and ſet out after this veris manner the Eaft and by North 
Angle, znd when that is done, turne your felfe full: Wcſt, and 


by 


- by South Angles; and when all the fix angleftakes aredriven in, Note that 
then you are to remove your line from the Center ſtake, and to' three. double 
ftraine the ſame from Angle-ſtake, to Angle-ſtake, to try whe- vvhip-cord 
ther your Angle- ſtakes, and fides be equall, and to amend them Y_ toge- 
if any beamiſſe, by the demy-circle and your line; and when —_— - wy 
they are all equal], then youare to faſten this three hundred face, evi | 
yard line, one after another from Angle-ſtake ro Angle-ſtake, loops faſtened 
25 neare the ground 2s may be, and to ſet Pionizrs to trace that ateverie fifric 
fide before you remove the lice, and that ſide being traced, you Yards, and an- 
are to trace the other five ſides, one after another, after the very ON 
ſame manner, before you undertaketo ſet out your fix Baltions, «eric ed 
that are to be ſet out after this manner. | yards,vvill ſuf- 

When the Super ficie of the Sexzg:nis traced, you are to di- fice toſereur 
vide your fix ſides into ſix <quall parts, that will be of fifty —_— _=_ 
yards a Piece, and to drive in everie diviſion: a ſtake, then you F106 

are to faſten one end of your three hundred yards line to everie 
one of the ſix angles-ſtakes, one after another, and to ſtraine the * pecauſe the 
fame into the ficld one hundred yards bey ord the* Argle-ſtakes, diſtancefrom 
according to the former rowes of ſtakes you did drive in, whe- —— of 
ther the lines of them were diametricall or diagonall, and theſe == wo ae 
fix ſtakes will repreſent the fix vtmoit argles of the Baſtions ; pginr,isin 
the fix former Angles of the fides of the Se x3gon, being by theſe this Sexagon 
laſt fix Rakes become the Center of the Baſtions.. Then you are vf 100 yards. 
to faſten one end of your long line to the third ſtake of every | 
ſide, and fo ſtraineand faſten. the fame to the ſtakes that repre- 

ſent the utmoſt points of the Baſtions, and for the fi: ſt, we will. 

ſuppoſe to be the Eaſt Angle, then faſten a lineof 50. yards to 

the ſecond ſtake of the Eaſt and by South fide, and ftraine it per- 

pendicularie wiſe till it cut the long line faſtened-ro the'third ftake -— ++ 

of the ſaid Eaft and by South fide, on the right hand that is 

trained and; faſtened to the utmoſt angle-ſtake on the left hand 

of the Eaft and by South fide, and where this Cort line cuts the 

long line, drive in a ſtake, for that ſtake binds the Courtine, and 

ſets out that Aanke, and the long line that runs from the third 

ſtake and toucheth the Eaſtſtake to the utmoſt point of the ba- 

ſtion, repreſents the line of defence, and the face of the baſtion on 

that fide, and to this face, and the flanke, you are to ſet Piodiers 

to trace the ſame, befare you remove your - lines, and- _ fide 


ons ha __ 
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. þeing traced you Ire to ſet out and trace after this veric manner 
->-al{ the deven other ſides, before you. undertake to ſet out the. - 
I rake fd f which, I ref he 12. Chap- 
Leeds ' For the ſetting out of which, I referre you to the 12. Chap- 
val rer/ ns ter of this AbſtraRt, where direions are deſcribed to ſet them, 
of this Sexa-... ont, avd when the Orillons are ſet out, 'you are to {ct out the 
gon Fartifica= preat dike, that is to be thirty yardsbrozd, and ten yards deep,, 
Cr Soph and the Cumnette five yards deep, and ten yards broad, and the 
oe" North, Counterſcarp is to be made with the earth taken out from this 
that they may ſmall double dike , called La Cunerte. 
bedefend:d: ; . Toconclude, this ſecond Method of Fortification, by Baſti- 
by the Blanks , ng with Orillons, is the.beft and the ſtrongeſt that ever was in- 
row ae vented, to fortifie all manner of Angle- Polligans, that are re- 
middeſt of the gularie, eſpecially if the demenſions contained in this intuing Ich- 
South Cour- nogrsphie be obſerved. 
tinc, becauſe 
theEaſtand - The Ichnographie of the Sexagon demonſtrated 


| win wk in Plate 13. 


tyyo Baſtions, 


A repreſents the ſides or baſe of the Sexxgon, that are of 300, 
yards a piece. by 
'  B repreſents the Center of the. Baſtion, and the diſtance 
from the Center to the point of the Baſtion, that is 100, yards, 
C repreſents the Courtine that is of 200. yards. 
D repreſents the faces of the Baſtions, of 120. yards. 
E repreſents the exteriour Angle or point of the Baſtion," 
F repreſents the circularie compaſle of the Oriilon. | 
G repreſents the Line of defence, by two prickt lines that 
is from 240, yards to 260. yards. 
' H repreſents the Flanks that are of 50. yards with the O- 
rillons, but ſixteen yards and halfe befides the Orullons. 
- T repreſents the jetty of the .Orillons: over the dike that is 
of 50, yards. EE roi out 
' ' K repreſents the demy gorge that is of 50. yards. | 
; - repreſents the whole gorge of the Baltion, that is 100, 
ards. | | 
! M' repreſerits the Breft of: the Baſtion, that is 140. yards. - 
- N repreſents the Angle flanking of 135. degrees. , .- 
| O repreſents 


# 


F 
| 
Yi 
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O repreſents the Angle flanked of 80. degrees. 

P —_—_ the Market-place, that is of 100.yards dirmeter; 

Q repreſents the bredth of the dike that is of 30. yards. 

R repreſents the Rampiers of 30. yards broad in the bottome, 
21d 20. yards at top, becauſe the parapet of t- with the three 
foot-ſteps take'30. foot of it, and the breſt-worke is nine foot 
high within fide, and fix foot without fide, and twenty foot thick 
at top, with a ſlope of three foot. | 

S repreſents the broad ſtreets, that go round about the Ram- 
piers and to the market-place that are thirty foot bruad- + 

T repreſents the-ſmall ſtreets that are of fifteen fout,and the 
rowes or ranges of the houſes of the Inhabitants. 


Cuar. XVII. 


of the third Method of Fortification, by Avant-euards 
and out-Guards , and halfe Moones in 
generall, 


T He third method of Fortification would be as chargable as the 
ſecond, if we ſhould imitatein the ereRting of it, the demen- 

fions and proportions of the Italian and French Enginiers, or 
adorn them a8 they do with free-ftone of all ſides torhe Cordeas, 
or 'water- table, that is dl-wiies five yards higher tlien the firme 
or-even ground, and ſometimes from- the*'bortome'of the dike, 
that are ordinarily 30. yards broad, 10 yirds deep, and their 
Rampiers 20..yards broad, beſides the Breſt-workes, and three 
foot ſteps that arealſo to. yards broad in thebottome, and 20. 
foot thick #t top, their Rampiers being ordinarily brought up fif- 
teen foot with ftone-work from the even-ground and fifteen 
foot with turfeand: earth; beſides the breſt-workcof nme or-ten 

foot high, that is in all ſome forty foot high, beſides the depth 
of the dike,and this they terme in the French Tongue, Tels 
Rampars font hors de danger deſcallade,that is, ſuch Rampiers are 
out of danger of ſealing ; and ſo they are, for ladders of fifty 
rounds, cannot- be raiſed in the night time without _ _— 
though 
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though they bemade never ſo artificially, to be diſmounted or 
ſet up by ſcrewesin fiveor ſix peeces. 

But ſince we have neither time, nor meanes, nor men,to man, 
te ere, or to finiſh ſuch great works, wee will reduce this third 
Method of Fortification, that is capable above allothers, to en- 
dure without being much the ware, alterations or diminutions 
in her dimenſions and proportions, to theſe enſuing ſcantlings. 

The dikes are to be ten yards broad and five yards deep, not 
ſlope to nothing, as our Countrey ignorant Sutveyours make 
theirs, more like hedge-dikes, then of Works and Fortifications ; 
but only allowing a foot flope in everie yard ; and by this meanes 
the broad dike when it is finiſhed, will be twentic foot broad, out 
of which is to be taken a ſmall dike of ſixteen foot broad, and 
eight or ten foot deepe, called by the French La Cannerre; and 
the flope of this dike is not.to be on everie ſide above a yard, that it 
may remaine ten foot broad inthe bottome ; and theſe dikes are 
far better, and more difficult to be filled,pr to be paſſed over, then 
thoſe that arenot 2 foot broad in in the bottome, as IT have alrex- 
dy proved in Chap. 16. 
 _ And becauſe thegreat dike is no broader nor deeper than is a- 

bove-ſaid, and that the earth that is to be digged ont of the ſmall 
dike is tobe throwne on the field fide, ſome twelve foot beyohd 
the brim of the great dike, for to ere when all the inward 
works are perfe&ted, a Connterſcarp with a Breſt-work round 
about the Garriſon, of ſix foot high with a ſtep, wee will abſo- 
lately cut off from this forraine Method the whole Rampier, and 
—_ only with Turffe, and the earth that is taken out of the 
great dike, a Breſt-work of twelve foot high within ſide, and 
nine foot high without fide from the firme ground, leaving a wa- 
ter-table between the Turffe and the brim of the dike, of eight 
inches, if the earth be good ; butif it be ſandy, or ef a running 
clay, it muſt be left eighteen inches, ar two fqot broad,notwirh- 
withſtanding thechat of ſ{elfe-conceited and jgnorant men, The 
flopeof the Breſt-work without ſide is not to be above yard in 
three yards, if the earth be good ; but if it be naught, a foot more 
will ſerve, {o it be well filled and rammed at ever foure courſes 
of Turffe with ſmall bruſh bavins, as I have formerly given'di- 
reQions. And for the flope within fide, it is ſufficient if it be 
$ two 
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two foot in twelve,or one foot in fix; for the three fopt-ſteps are 
25 2 buttereſſs unto.it, And the reaſon why the out-fide of t 
Breſt-watk is but nine foot ,. and the in; fide twelve, is, tha! 
the Breſt-work is to be with five foat-iteps, foure and thictie 
foot in the. bottome, and twentie foot at top, and ſo great x 
thickneſle is to haveat leaſt a yard lope to convey the raine- wa- 
ter away, and to make way for the Musketiers to. cleare with 
their ſhot the brim of thedike, But in this place T will confuts 
the groſle ignorance and fooliſh frngalitie of ſome Countrey Sur- 
veyuurs, that ſet the inward wall of their Breſt- work upon 
looſe earth, in ſtead of oringing it Lp as well as the out-ſide from 
the firme ground, andall to fave ſome few loads of Turffe, and a 


little labour ; bur this is a deſtruQtive frugalitie ; for by it, with- * 


ina yeare or two, all their Breſt-works cleave in the middeſt, 
and fall aswuch inward as outward. Now if theſe dimenſions 
and proportions be obſerved in this third, and in the fourth Me- 
thodz, and the Faces; Flanks, and Angles of the Ayant-guards, 
Out-guards, Halfe Moones, and (mall Flanks truly lined and ſet 
out according to Art, our works ſhould not be an obje@ of de- 
riſion to Forrainers, as they are, and the charges would not have 
been greater then they have been, toere&t our flight and ill flan- 
ked Redouts, Scar-crow mounts, and ridiculous winding An- 


gles as we have done,for it were better not to fortifieatall ; but - 


if we fortifie thus, weneed not feare with Gods favour, to loſe 
our Garriſons as we have done, in eight and fortie houres. 


m——— 
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Of the extent of the ſides or baſes of all manner of $u- 
| perficies, and of the juſt length of the 


Line of defence, 


He opinion of Enginiers doth varie much, concerning the ex- 
tent of the ſides or baſes of any manner of regulary Superficie, 
that is to be furtified by Baſtious : * Mr. #/ard would have it 
900 foot, or 1000 foot at the moſt, The Italian Enginiers 
| I - mou 


* See his Ani. © 
madyerſions, 
Chap.1 7. and 
Pg 49s 


Of the true 
extent of the 
fide, to have 
the Line of de. 
fence from 
200 yards,to 
240 yards, 
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from 700 foot to 800 foot, and yer their foot is ſmaller then 
ours ; and Errard de Barleduch, an ancient French Enginier, 
would have it from 600 foot to 700 foot : But Sir eL=thony de 
Ville, and .Hoxorat de Meynier, two hater rare French Enpiniers, 
would have the extent of it of 750 foot, that is 250 yards, and 
with their opinion I concur and aſſent : And to that end I have 
drawne all the ſides or baſes of the two firſt Methods, the Sex1- 
gon excepted, of 250 yards a peece,as the moſt convenient to re- 
duce all the proportions of a Fortification by Baftions, to a per- 
fe& dimenſion or ſcantling ; but above all, the Line of defence to 
her true exterit, and have only drawne the ſides of the Sex1gon 
of three hundred yards a peece, to ſhew that Mr. Ward was as 
much out in that extent, as Errard de Barleduck was, in main- 
taining it ſhoulli be from ſix to ſeven hundred toot at the moſt ; 
for if his opinion be followed, the Courtines and the Line of de- 
fence will be ſomething too ſhort, as it may appeare in all his 
Modells, and ſpecially in his regularie Angle Poligons, that ex- 


 ceed ſeven Angles. On the other fide, if Mr. wards opinion be 


followed, the Courtine and the Line of defence will be ſome 
thing of the longeſt, as it may appeareby the Sexagon demon- 
ſtraced in Plate 12. And therefore I conclude, that 750 foot is 
the beſt extent for the ſide or the baſe of any -Poligon fortified 
by Baſtions. CO ISE DA i Þ 

But as concerning the ſides or baſes of theſe two laſt enſuing 
Methods, by Avant-guards and ſmall Flankers, the baſes or fides 
of all manner of Superficies may be (if you pleaſe )from five hun- 
dred, to two thouſand yards, ſo you obſerve in your diviſion, or 
in the placing of your Avant-guards and ſmal Flankers,two hun- 
dred and fiftie yards between Center and Center of everie one 
of them. But as for Forts that have no need to kave neither A- 
vant-guards, nor ſmall Flankers, but only in their Angles, you are 
then to obſerve carefully to make their fides of no longer extent 
then of 250 yards a peece. 

Now if any ſhould ſo much miſtake himſelfe, 2s toere&t two 
or three Baſtions upon a ſide of 500 or 750 yards, theſe Baſtions 
are no more true Baſtions, but Ravelias ; forit is improper for x 
Baſtion to be placed any where, but upon an Angle. Suppoſe 


then you would fortifie a. Towne that containeth ſome _ 
mucs 
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miles circumference, that can be reduced in a circularie forme : if 
you will fortifie the ſame by 24 Baſtions, you mult reduce this * 
circularie forme into foure and twentie ſides, and as many An-. 
ples ; but if you fortifie the ſame by Avant-guards, or ſmall 
Flankers, you need not to divide this circularie forme, but into 
eight ſides, and place in everie fide two Ayant-guards, and one 
halfe Moone beyond the dike, to defend the Angle ; but if. you 
fortifie the ſame by ſmall Flankers,then everie one of theſe eight 
Angles is to havea Flanker, and everie fide two Flankers more, 
23S it is demonſtrated in Plate 18, and 23. And this will fuffice 
to have been ſpoken, concerning the ſides, orbaſes of all manner 
of Superficies. | | 
Concerning the Line of defence, * Mr. Ward is over-bitter * _ his Ani- 
againſt Errard de Barleduck, becauſe hee draweth his Line of de- Cpy00r 0009 
fence from the verie corner of the Flank, and not from the third _—_ , 
of the baſe or fide which he calleth the Courtine. I doacknow- 
ledge that it is better to draw the Lineof defence ſrom the third 
part of the ſideor baſe, as Mr. #/ard would have it, then from b- 
the corner of the Flank, and eſpecially if rhe ſides of the Fortifi- * [fa fide is of 
cation be of * 300 yards a peece, as Mr. Ward would havethem 399 yards, it 
tobe; nay, it wereberterif it were drawne from the middle of —_— 'T; 
the ſide or Courtine, (for it is one and the ſame thing.) To re- %ioten.. 
Rifie the errour of the extent of his ſides, of three hundred yards f&om the mid- 
a peece,that makes the Line of defence unſerviceable for the muſ- dle of the 
ker-ſhot, if the Line be drawne from the third part of the Cour- Courtine,then 
tine ; whereas it would ſerve turne, and amend theerrour of — third 
the over-long extent of the fide, if it were. drawne from the a 
middle of the Courtine. Yet for 31l this ſaall errour of E-rard,lI 
ſee no reaſon why Mr. Ward ſhould be ſo bitter agiioſt him, for 
his owne Modellsare not without defe&s ; for it is a verie good 
horſe that never ſtumbleth. And it is well knowne to all Ar- 
tiſts, that Errard de Barleduck, was an experienced Enginier, 
and the firſt that adorned the Art of Fortification in the French 
tongue, Befides, the Line of def-nce is better (in the Superficies 
of the equilaterall Triargle, and of the Square) to be taken from 
the corner of the Flank, then from the third part of the fide or 
Courtine, becauſe it openeth the breft of the Baſtion, and ma- 
keth their exteriour Angle more obtus, then when it is _— 
| 7 2 ; rom 
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from the third part of the Courtine. Moreover, Mr. Ward doth 
wrong or miſtake Errard, and the other French Enginier, to 
alledge as he dorh, that they relye moſt upon the musket-ſhot for 
the deferice of the Courtines, faces and points of their Baſtions, 
deſpiſing the deferce of then by the Ordnance ſhot ; the defence 
of the musket- ſhot bring {faith hee) no defence at all, toem- 

de the: Aﬀazilant from caſting their gallcries over the mote, 

ut I fay that Mr. #74 doth miitake the meaning of EZrrard, 
and of the reſt of the French Enginiers; for they ere& their” 
lower Fhnks, and provide them with Demi-Cunnen ; only to 
prevent the caſting of galleries over their mote : And for their 
upper Flanks, beſidzs the Demi- Culyerirs they place upon the.n, 
to defend the faces and points of their Baſtions, they place Muſ- 
ketiers to diſcharge their ſhot continwlly, while their Demi- 
Culverins are charging 3g1ine, and fo make uſe of Ordnance and 
of Musket-ſhot alto, for the defence of them. Therefore I will 
conclude with the Afſzrtion of one of the greateſt * Comman- 
ders of our dayes, that the' extent of the Linz of defence is the 
beſt, that is convenient for the Musket-ſhot, as wellas for the 
Cannon-ſhor. 


my p x 
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of the - Fortifications of the Superficie , in the forme of 
_ $,Michaels Croſſe, fortified by eight Halfe- Moones, 
- , = demonſtrated in Plate 13, i 


He Circumference of this Superfice is ſo great that it contains 
© 3680, yards, that is two Engliſh mile, and one third part 
of a mile, and therefore fitter to fortifie ſome Corporation town 
then for a Fort, ſoit may be reduced to this forme ; the An- 
gles of the Center of it are of fifty five degrees, and theexteri- 
our Angle of the halfe- Moones are of ſixty five degrees, half- 
of the faces of the halfe-Moones are of 250. yards, and the o- 
ther halfe of 210. yards a piece, whereby they require to be de- 


"Fended by ſmaltdrakes, or acres, beſides the musket- ſhot, but 


if upon evety point of the halfe Moonea platforme were erected 
| | 2 
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25 they are moſt commonly in all Redoubts, or Forts after this 
manner, viz. the Angle upon which you intend toereQ a plat- 
forme, is to be brovght up twelve foot high from theground, to 
be levell with the inward fſideof the Breſt- worke, and towards 
the towre ſlope nothiog, and when it is ſo, you are upon the laſt 
courſe of turfe, to placea fiize with ſharp picked quarters, of 
ſix foct long, four inches broad, and three inches thick, * jttirg * Seven or 
one yard over the dike and runniog a yard into the breſt- worke, fight inches 
that is to be raiſed ſo farreas theplatforme goeth on both ſides, - _ = 
fix foot-higher then the other Breſt-work, in which Breſt-work 0 Tomete 
the Port-holes are to be made two on every fide, ſo that theſe 
Angle- Breſt-workes are to be 1 8, foot from theground, having 
a friz2aSis above ſaid round about the Ptforme to freeit from 
ſcaling,to plzce t wo Sacres, &t wo Drakes upon eve iz platform, 
this Fortification being 10 provided, will be of great defence, 
and very cff:vſive to the aflaylants, becauſe the halfe Moones 
fAlanke one another ſo well, that none can approach the ſides or 
the points of tkem, without great danger of their lives ; but if 
thedizmetricall line of this Superficie were reduced leſſe by one 
halfe or the ſcale of it, brovght from 3o. yards to 15, yards, it 
would have been of a great defence, without Drakes or Sacres, 
by the musket-ſhot onely. But I have purpoſely fet out the 
fame ſo large to ſhow how ſuch great ſides may be ſet out in the 
field, for they are farre moredifficult to ſet out, uhen ſhorter 
demenfions, 
Now to ſet it out in the field, youare to mike choice of the 
Center, and todrive inafſtake ; then 1 ou are to have a 1ne res- 
dy of 330.* yards, having at everie fiftie yards a loop faſtened * ThisLine of 
to it ot one colour, and 2nother l»cp of another colour faſtened three hundred: 
to it at cverie hundred y ards, then you are to ſtand at the Cen. 2 — | 
ter-ſtake, and to turne your ſclfe full South, after you bave ſet juſt - v2" 
out with your Sex=compaſle 2s reareas you cnn to that diſtance, D1agonull aud 
of theline, the South, North, Eaſt, and W:ſt points, becauſe Diamerricall , 


the foure ſides of your croſl: are of nec:Mity to belined fo; then <xtentoftbie 
Line that isto- 


ſet the ſight of your demi-ci:cle upon the ray of 55. degrees 5 
and wind the ray of your circle fiſt on the ft hand, andlet the aedng 
man with the line faſten the one end of it to the Center-ſtake, Angles of this 
and follow with the other end of the line, the ray of your _ Superficie, 

| circle, 
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circle; and when he is one hundred yards diſtznce from you, and 
juſt againſt you, and the ray of your demi-circle, let the other 
man that carrieth the ſtak-s, drive in a take at his feet, and rwift 
the line once or twice about the ſtake, obſerving al waies to make 
the line to come tob2 ſtrained againe on that very fide, * that he 
firſt twilted the ſame, to avoid breakes, becauſe the thickneſſe 
of a ſtake of t wo inches thick will cauſe 2 great break in the ex- 
tenr of three hundred yards, that being dons, let him follow ſtill 
the ray of your demi-circl-, and when he 1s another hundred 
yards diſtant from the laſt ſtike, and two hundred yards from 
you, but juſt againſt you, and the ray of your demi-circle, let the 
man with ſtakes drive inz ſecond ſtake at his feet, and winde 
the line about the ſtakg;zhe did before, then let him go forward 
and ſtraine ſtill the line till he be a hundred yards more from the 
ſecond ſake, and when he is juſt againſt you, and the ray of your 
demi-circle, let the man with ſtakes drive the third ſtakeat his 
feet, and having twiſted the line about that ſtake as he did before, 
let the man with the line go forward 3o. yards, and when he is 
juſt againſt you and the ray of the demi-circle, let the man 
with ſtakes, drive in the foucth ſtake at his feet, and betweene 
theſe foure ſtxkes there will be 330. yards, and the laſt ſtake will 
repreſent the South- Exſt inward Angle of the Croſſe; then you 
are to wind the ray of your demi-circle on the right hand, and to 
ſet out after the verie ſame manner the South-Weſt inward An- 
gle, and having drivenin foure ſtakes as before, you are to ſet out 
the other ſix Angles after the veri2 ſame manner as you have 
done theſe t wo, an4 when the eight Angles are ſet out. thus, and 
ſtakes driven in themall{, then remove the line of three hundred 
thictie yards, and faſten another line to the Center-ſtake, of 250. 
* yards, and ſtraine it South-Eaſt diagonall wiſe, this line being 
the juſt moyrie of the demi-diogonall and diametricall lines from 
the Ceater-ſtike to the utmoſt points of the eight halfe Moones, 
and at the end of it drive in a ſtake, and this ſtake repreſents 
the Center of the South-Eaſt halfe Moon ; then remove the line 
from the Center-ſtake and faſten the ſame to the laſt ſtake,and 
ſtraice it agzine dizgnall-wiſe,and that ſtake will reprſent the ut- 
moſt point of the South-Eaſt halfe Moone, then ſet out after 
the verie ſame manner the other ſeven Centers, and utmoſt 
points 
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points of thehalfe Moones. Now becauſe-the ſides or faces of 


© your halfe Moones are notequall, eight of them being 250. yards 


a picce, and the other eight but 210 yards a piece, you are to 
ſet out the eight longeſt firſt by faſtening aline of 250 yards one 
after another to the foure ſtakes, that repreſents the foure ends 
of the two diametricall lines of the prickt Square demonſtrated 
in this Plate, and to ſtraine this line eight times one after another 
to the utmoſt Angle ſtakes that repreſent theutmoſt points of 
the halfe Moones, and as you ſtraine it, faſten the ſame to the 
ſakes as neareas you can to the ground, that the Pioneers may 
trace that fide, or face of the halle Moone, before you remove the 
line to another ſide, and one fide b:ing ſet out and traced, ſet out 
and trace all the other ſeven fides, after this verie manner. 

Then you are to remove this line of 250. yards, and to faſten* 
another line of 210. yards to the foure dizgonall inyrard Angles 
Center ſtake, that are juſt opoſite to tze Angles of the prickt 
Square demonſtrated in this Plate, to ſet out the &ght ſhorter 
fides or faces of the halfe Moones after the very ſame manner 
a$ you did ſet out the longer ſides or faces, and theſe being alſo 
ſet out agd traced, the ſuperficie of this Fortification will be per- 
feed, then you are to ſet out the dikes according .to the de- 
menſions deſcribed 1n Chapter 17. ard when the inward Works 
are finiſhed, then you are to ere& the Counterſcarp with the 
earth that is taken our of the ſmall dike, called La Cannerte. 


— 


Cuan. XX. 


F of the Fortifications of the Paralograme , fortified by 
Avant-guards, demonſtrated in Plate 14. 


T He broad fide of this Paralograme is of 900 yards, and the 
end fide of it of 450 yards, and all the circumference of it 
2500 yards, thatis, an Engliſh mile, and three fifth parts of a 
mile; for her continent I willnot ſtand upon, becauſeit is not of 
2 convenient forme to ere a new garriſon, but onely fit to for- 
tifie ſome market towne, if need ſhould require ; of which form 
thereare many in this Kingdome , moſt of them being as long a- 
TO gaine 
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gaineas they are broad ; Yet let the Reader obſcrye, that incaſe 
he be required to fortifie atowne that may be reduced to this 
forme, that hath her broad fideof 400 yards, and her end fide of 
350 yards, that he may boldly undertake to fortifie the ſame after 
this manner , ſo hedivide his end into five parts, and his broad 
ſide into ten parts, and doth reduce the reſt of the demenſions of 
the faces, breſts, flanks, courtines, and line of defence after the 
proportions of his ſides ; for then the dimenſions of ſuch a for- 
tifiation will be more complete then this, and altogether de- 
fenſible by the musket ſhot. But I have ſet out this fo on pur- 
poſe, to ſhew what may be done, when men are tied by the ex- 
tent of a place, and inforced to omit to ere foure Avant-gaards 
lefle then they ſhould,to avoid charges. The Angleof the Center 
of her broad ſideis of 135 degrees, and of her end fide of 45 
degrees. This is the moſt trugall way that can be invented to for- 
tifiealorg town of ſo large anextent as this is ; for it is alinolt a * 
mile and three quarters in the circuinference, ker end fide is divi- 
ded into five parts, two of which are allowed for the breſt of the 
two end Avant-guards, that contain 95 yards apeece, and the 
courtine 270 yards : her broad fide is divided into ten «quall 
parts, two of which are allow<d for the breſt of the Avmit- 
guards, that are of 90 yards a peece,uniforme with the end of the 
Avant-gnards, the foure Angle Courtines are longer then the 
middle Courtine by 120 yards, becauſe of the addition of the 
long Flank to cverie one of them, that extend themſelves into the 
field 120 yards more then the vtmoſt angles of the Paralograme, 
the end and the middle Courtines are defenfible by the Mu: ket - 
ſhot, becauſe they are between two Flanks, and alſo becauſe the 
Line of defence of the faces of the Avant-guards is taken from 
the middle of the Courtine, whereby the Line of defence cometh 
to be from two hundred and fortie to two hundred and fittie 
yards ; but thelong Angle Flanks cannot ſufficiently be deferr- 
ded by the Musket-ſhot alone, without foure Drakes and foure 
Sacres, one Sacre and one Drake mounted upon everie one of the 
long Flanks, and with them, this, Fortification will be of great 
.defence : The ſhort Flanks are of 60 yards a peece, and the faces 


of the, Ayant-guardsof 120 yards apeece, uniforme with the 
long Flanks, 7 | 


To 


of Fortification, 65 
To ſet out this Superficie inthe ficld, you are to kneck a ſtake 
- inyour Center, and tofiand cloſe to it, and to fct your ſclte 
Eaſt, after you have ſet the light of your Demi-cicle upon the 
ray of 45. degrees; to ſet out the Eaſt and by South, and the 
E.ſt and by North Apglcs, as you have beendireRted formerly, 
and thento turn your ſclfe W: ſt, and to ſet out the Welt and by 
South, ard the Weſt and by North Anglcs ; and theſe b-ing 
rightly ſt out, and ſakes knockt in them, your two broad ſides 
North and South carnot bc amiſſe. But if it be an erected Town, 
take the juſt length on the broad and end-ſide of it, with a line 
of 100 yards, and ſet out your A:gles with the Demi-circle 
accordingly : and divide your end-lide into five, and your broad 
fide into tenequall parts, and then ſet out your Avant Guards 
thercafter, 


CHAP. XXL 


y, 


of the Fortifications ef the Fquilateral Triangle fortified 
by Avant Guards, demonſtrated in Plate 15. 


" I LL thefides of this Equilateral Triangle are equall, and 
contan. 520 yards apicce, fo that her circumference is of 
1560 y:rds, ttat 1San Engliſh mile wanting 64 foot ; the Ane 
gl- ot h-r Center is of 60 degrees. I omit hr continent, be- 
cauſe of her large extent, that is fitter to fortifie a well com- 
paftcd town, that may bereduced to this form, then tor a new 
Fert. Her ſides are divided into eight cquall parts; two of 
which,arcaliowed for the two breſts of the Avant Guards,that 
cont21i: 65 yards apiece; and the other ſix parts are divided e- 
qually for the three Courtines , that coitaine 130 yards a- 
piece. Herlong flanks are 106 yards apiece, and her ſhort 
fl:nks of 5o yards apicce, and the faces of her Avant Guards, 
are uniform to her long flinks, whereby they are alſo of 100 
yards aplece, Ar.d by theſe dimenſions, it is apparent that this 
Superfici: is a compa and compleat Fortification, becauſe all 
her Faces, Flauks, Gourtines , and Avgles , can be caſily de- 
K fended 
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fended by the Muſquet ſhot; her line of defence is taken from 
the middle of the Courtine, and by this meanes of 160 yards, 

Yet let me inform the read-r, that if he had occ2fion to for- 
tifiea town that might be reduced into this Triangle forme, al- 
though her ſides were from 5 20yards apiece, to 750 yards a- 
piece, that he may boldly fortifie the ſame after this manner, 
ſo hedivide his three ſides into 8 equill parts; and doth prc- 
portion his Flanks, Faces, Breſts, Courtines., and line of de- 
feiice, afterthis extent ; for notwithſtanding this addition of 
230yards toevery ſide of the Triangle, ail the dimenſions of 
his fortification, w1ll bedetenfible by the Musquet ſhor. 

Now to ſet out this Superficie in the ftcld, you are to make 
choice of your Center, and to knock in a ftake;and after to ſet 
the Fght of your Demi-circle upon 60 degrees , and to follow 
the ſame direRions given you in platc 9. for the ſetting out 
of a Triangle fortified by baftions. And becauſe theſe fides 
are aS long againe as they were, I referre you to the directi- 
ons given you in chap. 19. for the [training of a long line by 
knocking in at every hundred yards of it a ſtake. Burt if it be 
an erected town that you are to fortifie, after this manner, goe 
upto the end of the town where you intend the North Angle 
of the Triangle ſhall be,and turn your face South; and with your 
Demi- circle, when the ſight of 1t is ſet upon the ray of 60 &dc- 
grees, {ct out the Sonth- Eaſt Angle of the Triangle, caufing the 
man With lines to ſtrain a line from the Notth Anglettake 
where you ſtand,tofollow the ray of your Demi-circlc;the mn 
with ſtak:s knocking at every hundred yards a itake, and by this 
p'urality of ſtakes you may lengthen your line 2s you pleaſe,twi- 
ſting the ſame al wayes of one and the ſame {ide of the ſtake, till 
he come tothe jult diltanceof your ſide of the Triangle , whe- 
ther it be five hundred and twenty yards, or 720 yards; and at 
the ſide of the diſtance, Enock 1n a Rake, and that laſt ſtake 
will repreſent the South-Eaſt Angle of the Triangle, then ſet 
out after this manner the South-Eaſt Angle, and knock in a 
ſtake at the ſame diſtance, that it may repreſent the South-Weſt 
Angle; then meaſure withalineof 100 yards, whether the 

diſtance b:rween the South- Eaſt and South-Weſt Angle ſtake, 
Is equall withthe twootherſides; and finding itto be equall, 
then 
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then is the Superficie of the Triangle perfected , that you are 
preſcntly to have traced, by many Ptonlters ; but if there be any 
errour,you are to amend the ſame by your D-mt-circle and your 
lines. | 
The Superficie of the Triangle being traced, you are to divide 
the ſides into 8 parts, and atevery diviſion to knock 8 (t:kes; 
knocking in alſoa ſtake in the middle of every fide, tor it will 
ſerve to ſet out the faces of the Avant guards, and the lines of 
defence, allowing two parts to every Courtine, end two parts 
tothe two breſts of the Avant guards;and at every third ftak» of 
every ſide,you are tofaſten a line of 32 yards and ;, and toRtrain 
it firſt onthe right hand along the {ide traced; and at the fide cf 
the line you are to knock in a ſtake, and then you are to wind 
the fame line on theleft hand, and to ſtraine it along the fide 
traced; and at the end of the line you are to knock in aitake,and 
theſe two ſtakes will repreſent the breadth of the breſt of the A- 
vant Guards; the exteriour ſtake toward the Angles of the Tri- * It you can 
angle, repreſent ing the beginning of the long flank, and the in- ſtrain a line 
wardtaketoward the middle of the fide, repreſenting the be- from the mid- 
let . : . dle ſtake of the 
ginning of the ſhurt flank, andas you have ſet out this firſt breſt £70 -tt 
of the Avant Guard , you are to (ct out the other five after the ,... = is 
ſame manner. That being done, you are to faſten a lin of one th: juſt di- 
hundred * yards tv every one of the ſtakes that repreſentthe be- ſtance; trom 
ginning of tie long flank, and to ſtrain the ſame 1nto the ficld - lice oppo- 
| ; tc t every 
upon a Diagonal line, taken fromthe midſt of the Courtine or 1... gagk ir 
fide oppoſiteto it; and at theend of the line knock in a take, and woild ! e the 
fix of theſe ſtakes will repreſent all the utmoſt parts of: the long Þ=trer 3 if nor, _ 
flink, and ſet out the fid-s of them that are to be traced as you ©i5 way will 
{ct them out : then faiten a line of fifty yards to every inward Ro __ 
ſtzke that repreſents th: 1nward parts of the breft, ard the be- Yo Demi-cir- 
inning of the ſhort flank, and {traine the fame into the field, cle. Ar the 
parallel with theline of the long flank, and at tie end of a ling Midel: ſtake of 
knock in aſtake, and theſe ſix takes will bound ard ſet ont al} Ede roguice 
| the end of the 
the ſhort flanks that areto be alſo traced, as you remove the 1j.c of roo 
Iine from one ſtake to another, Then youare to faſten a lins of yards, to the 
one hundred ard threeicore yards to every one of the middle vEry cur-moſt 
ſtakes of the ſide, and toſtrain and 1utten the iame one after aro- —_ Angle 
ther tothe utmolt ſtakes that. repicfent the Angles or Points Co 
| K 2 oft 
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of the Avant Guards; and they will {ct out all the faces of th 
Avant Guards and the lines of defence;for they will cat theline 
of the ſhort flanks,and end at the point of the long flanks, and 
theſe facesare alſo to be traced before you remove this line 
from one ſtake to another : and theſe being all traced, you are to 
ſet out all the ditches, according to the dimenfiens deſcribed in 
the 17 chap. of this abftrat. And when all the ditches and in» 
ward works are finiſhed, you are to ſct out the ſmall ditch cal- 
led La cmnette out of the great ditch, and with the earth uf it to 
ere the breſt-work of the Conrre e/carpe, as it is deſcribed in 
chap: 17. : 

Here followerh the Itchnographie of this method of Forti- 
fication, but ſpecially of the fortifications of this equilaterall 
Triangle. The lettcr A. repreſents the Market place, that con- 
taines1n extent one hundred yards on every ſide. 

B. Repreſents the breſt of the Avant guards that are in this 
figure, but 65 yards bread. HL 

C. Repreſents the Courtines that are io this figure, but 130. 

ards. 
: D. Repreſents the ditches that are 10 yards broad, and 5 
yards deep, befides the ſmall ditch call:d Za cwnerte, that is 16 
foot broad, and nine foot deep. | 

L. F. Repreſents the long flanks, that are 100 yards long. 

S, F. Repreſents the ſhert flanks, that are 50 yards long. 

F. Repretents the faces of the Avant guards, that are in ex- 
tent 100 yards. | 

G. R-pr<ſents the broad ſtreet that goes round about the 
Rampaars, and from the Rampliars to the Market place, that 
are to be 30 foot broad. 

H. R. preſents the places for the lodgings and the ſmall 
ſtreets, that are tobe 15 feot broad. 

1. Repreſents the middle of the South Courtine where the 
gate and the draw-bridge 1s to be placed. 

K. R-preſentsthe bruſt-works with his five foot-ſteps, that 
iS 34 foot in the bottome, with the five foot-lteps,znd twenty 
foor at :op; 12 foot high within fide, and 9 foot without fide, 
with a ſlope at top, fromtweclveto nine that is a yard; the five 
foot- ſteps are two foot broad , and eighteen inches bigh apiece. 
158 HAP, 
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CHAP, XXIL 


of the Fortifications of the ſquare , fortified by Avant 
Guards, and Out- Guards, demonſtrated in Plate 16. 


'T= fourc fidesof this ſquarecontaines 400 yards apiece, 
and by conſequence the circumference of it is ef 16c0 
yards, that is almoſt an Engliſh mile; the Angle of bis Center 
Is of 90 degrees; I will omit his continent, forit is fitter to for- 
tifiea compact Market town, that may be reduced to this form, 
then for a Fort; it iS to be ſet out after the manner as hath been 
deſcribed in Plate 10. And therefore I will only here inferr 
ſome diretions how you are to ſet out the Avant Guards, and 
Out- Guards, by which it 1s fortified. 

The fquare being ſet out and traced, you are to kneck four 
ſtakes inthe midſt of the foure lides of it, then you are to faſten 
a line one after another to theſe foure ſtakes of 1 25 yards, and 
to ſtrain the ſame pon a ſtrait perpendicular line from the Cen- 
ter ſtake, 125 yards into the field, and at every end of the line 
fo knock in a take, and theſe foure ſtakes will repreſent the 
middle of the faces of the foure Avant Guards; then you are to 
faſten a line of 41 yards}. to the very ſame ſtakes whereon 
the line cf 100 yards was faſtned to; that is, toteremoved and 
put by : and this line of 41 yards, and ;. is tobe ſtrained firſt on 
the right hand, and then on the left hand; upon the traced ſides 
of the ſquares, and at every end of the line you are to knock a 
ftake; and having done ſo toall the four ſides ene after another, 
theſe eight ſtakes will repreſent the breadth of the breſt of the 
foure Avant-Guards : that is of 83 yards, {. for the Avant 
Guards are to be one third part longer then they are broad;then 
yeuare to faſten toevery one of theſc laſt ſtakes, the former line 
of one hundred yards one after another, and to ſtraine the ſame 
paralel wiſe to the ſtakes that repreſent the middle of the face of 
the Avant Guards; and at the end of every line youareto knock 
2 ftake,and to trace that flanke of the Avant Guards, before you 

2 "> x nel | remove 


© wc ac 4 


OOIT '* A 


%0 | of the Prafficall Art 


remove theline to the other flanks ſtake ; and having done fo 
round, and knockt in cight ſtakes, all the flanks will be ſet ont 
and traced : then you are to remove the line of 100 yards, and 
lay it by, and to faſten the formerline of 4x yards , ;. to the ut- 
moſt middle ſtakes, that repreſent the middle of the faces of the 
Avant Guards, and to ſtraine and faſten the fame fixit to the 
right hand ſtake, and thentothe left hand Rake that repreſents 
theutmoſt Angles of the Avant Guards; but before you wind 
the line from the right hand, to the Icft hand ſtake, have that 
moity of the face of the Avant Guard traced, then wind the 


- lineon theleft hand, and trace the other moity of the face; and 


as you have ſet out and traced that face of the Avant Guard,doe 
all thercſt afterthis manner ; which being done , your foure 
Avant Guards will bz perfe&ly ſet out and traced. 

Then you are to ſet out all your ditches after the ſame dimen- 
fions deſcribed in chap. 17. and tocaſtall theearth inward ; to 
erect your breſt-worksand their foot-ſteps, of that height and 
breadth mentioned in the ſaid Chapter. And when all the 
ditches, breſt- works, and foot-{teps are finiſhed , then you are 
to ſet out the ſmall ditch called Za cxnerte, out of the great 
ditch;-2nd with the earth that is taken from 1t, you are to crekt 
thebreſt-work with the footeſtep of it of your Contre eſcarpe, 
foure yards beyond the brim of the great ditch. Before you ſet 
out any of your Out-guzrds, that are not. to be undertaken be- 
fore the breſt-work and the {lope of it belonging to the Contre 
eſcarpe,be fully finiſhed; only you are toleave a gatc of 12 foot 
broad againſt the places where you areto ere yourout-ghards, 
and theſe gatesare to be made up by ſo many ſtrong and ſuffici- 
entTurn- Pikes, w<ll ironed, with iron pikes,and good hafps ard 
locks : for by theſe you areto releive your Out-guards,or make 
your retreat,if you be driven from the Out-guards: all this being 
finifhed, you are to ſet out the Out-guards after this manner. 

The foure Qut-guards acainſt the foure Anglcs of the ſquare, 
are foure equilaterall Triangles or Halte-moones of one hun- 
cred yares on allfides,two of thefſidesare te have a di:chof nine 
foot broad, and {ix foot'deep; and their breft-works of ſix faot 
tigh withatoot-itep, and the breſt-workat top is tobe fix foot 
thick, :nd.in the 'bottome nine foot with the foot-ſtep. And 

the 
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the otker fide towards the Angle of the ſquare is to be open, 
that the affsilants may be diſcovered if they ſhould poſſtfle 
themſelves of theſe Oat-guards; the Points of thefe Triangks 
that are towards the Angles of the ſquare, are to be 16 foot di- 
ſtant from the brim of the ditch. + - 

The foure ſmaller Triangles have their Baſe 13 yards longer 
then their two ſides that arc to have ditches and breſtworks that 
are to be of the very ſame dimenſions of their former Triangles; 
their baſe is of 83. and theirfortified fidesof 70 yards; the firſt 
defend the Angles of the ſquare and the flinks of the Avant 
Guards, and the laſt defends the facts of the Avant Guards ; fo 
that this fortification is compleat, ſtrong, and of great defence: 
the coming 1n is to be in the midYle of the South Avant Guards, 
for the gate and the draw-bridge are flanked, and covered by 
one of the Halfc-moons. 


GAAP. CAN 


of the Fortifications of the Pentagon fortified by Avant 
' Guards, and Out-Guards, demonſtratedin Plate 17. 


Have formerly ſhown in Plate 11, how to ſet out the Penta- 

gon in the field; to omit repetitions, I will onely give 
you ſome dire&ions how to ſet cut the Avant Guards, and the 
Out-guards of this Pentagon, becauſe this Fortification differs 
from the other. The Angle of the Pentagon is of 75 degrees, his 
five ſides are of 240 yards apiece, tenyards lefle then the for- 
mer; the circumtcrence of it is 1200 yards, that is almoſt 
three quarters of an Engliſh mile, a very convenient form for a 
Royall Fort for the continent of it : it differs little from the o- 
ther, becauſe the circumference of it is but 50 yards lefl:, and 
therefore I will referre you to Plate 1 1. only I will inform you 
that if the circumference of it were a quarter of a mile greater 
 thenit is, that it might be defended , being fortified after this 
method by a ſmaller number of men then the other could be, 
that is fortified by baſtions, with orillons. 


When 
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* Note by this Whenthe Superficie of the Pentagon is fully ſet out and tra- 
that the breſt ced, you are to d'vide his fave ſides, into three * cquall parts, 
of the Avant that will be of 80 yards apiece, and you are to knock 1n ſtakes 
| p07-o ering in all their diviftons; then you are to divide the middle diviſion 
Jt» © in two parts, that there may be a ſtake knockt in to repreſent 
the middle of every ſide. Then you are to faſten a line of 80 

ya-ds * tthe South- Eaſt Angle ſtake,andto ſtrain the ſame tull 

* Note that E{t upon a ſtrait line agrecing with the (ide, and at the endof 
Fr greuret, the line knock 1n a ſtake; then remove that line and faſten the 
Ay nt Guards ſameto the North and by Eaſt Angleſtake, and to ſtrain it as 
advance © before, andto knock in a ftake; then remove that line, and 
yards int the faſten theſameto the North and by Weſt Angle ſtake, and 
held, ſtrain it as bcfore, and knock in a ſtake; then remove the line 
and doe the like, to the Weſt and by North Angle, and as 

much to the Weſt and by South (take, ſtraining the line as is 

ſaid before; and at every fide of the line knock in a ſtake, and 

theſe five Rakes will repreſent the five out-moit Angles or 

Points ofthe five Avant Guards. Then remove that line,and fa- 

* The ſhort: ſena ſhorter line of * 4 yards to the ſecond ſtake of the South 
flank is fer:y fide, on the left hand South- Weſt; and ſtrain the ſame into the 
Yards, ficld perpendiculary wiſe, and kauck in a ſtake at the end of 
: theline,and this line will repreſent the ſhort flink of the South- 
Weſt Avant Guard : and as you have ſct out this ſhort flank, 

{{t ont the other foure, and knock ſtakes at evcry end of the line, 

and theſe five Rakes will repreſent the five ſhort flanks. Then 

faſten the former Tine of 80 yards to every one of th-fe laſt 

ſakes, one after another; and firit of all to the South-Weſt ſhort 

fAank, andftrain the ſame Diagonal wiſe, faſtening the ſame to 

the takes that repreſcnt the out-moſt Point of the Avant 

Gaard ; and before the line be removed , ſet Pioniers to trace 

* The line of the ſame, and it will ſet out the face * of the South-Welt Avant 
defence is ra* Guard; and as you have ſet out this face, ſet out the other foure, 
_ = -"s after the ſame manner. Youareto obſcrve, that if a ne of toure 

Po Cour. hundred yards could be ſtrained from the South- Eaſt Angle 
tine that ivia Of tic ſide of the Pentagon, and faſtncd to the outmolt Point 

this figure of {take of the South-Weſt Avant uard, that this Dagonal line 

240 yaras. thatrepreſentsand ſets out the fac:, would be more peifec, for 

it would cut the end of the ſhort flank, and terminate it ſclfc at 
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the end or point of the long flank; but this cannot be done con- 
veniently : only when youſet out theſe faces, ſtand with your 
Demi-circle at every Angle ſtake of th@ſide oppoſite to the 
faceyouſct out , and by the Diagonal ray of your circle, you 
may guide theline of the faces, tobe ſet out as perfeRtly, as if a 
line of 400 yards had been ſtrained, 

Now when you have thus ſet out and traced the five Avant 
Guards, with their faces, long and fhort flanks ; you are to ſet 
out all your ditches, after the dimenſions deſcribed in chap. 17. 
Caſting the carth of them inward, to ere the breſt-works and 
their five foot-ſteps of that height, breadth, and thickneſſe,there 
deſcribed. And when all your inward works, and the great 
ditch is finiſhed, you areto ſet out the Cwnerte or ſmall ditch 
out of'the great ditch, and to ere with the earth that is taken 
out of it, the Contree/cayrpe breft- work,diſtant from the brim of 
the great ditch foure yards, obſerving the rules and dimenfrons 
deſcribed in chap. 17. and alſo five places of twelve foot apiece 
to beleft open in the breſt- work of the Contre:ſcarpe; to ſet five 
Turn- Bikes right againſt theſe five Halfe-moones here demon- 
ſtrated, which Halfe-moones you are to ſet eut after your Cox- 
zre eſcarpe breſt- works finiſhed, placing the open ſide of them 
within 16 foot diſtanceof the {lope of your Contreeſcarpe, that 
there may be a cleare paſſage for horſe and foot to come to the 
Halfe-meones , without ſpoyling of the ſlope of the Contre 
eſcarpe,that the French call glaſir, | 

' The five Out-guards of this figure are five Halfe-moones, 


that have one ſidelonger than the ether by twenty yards ; * the * And this 
long ſide is of 80 yards,and theſhort fide of 60 yards; their ditch muſt of necef- 


isto be nine foot broad, and fix foot deep ; their breft- work is 
to be 9 foot broad in the bot:cme, with the foot-ftep ; and fix 


foot thick at top, having a foot ſlope; and their height fix Halt -moones, 
foot from the ground, and foure foot and a halfe from the foot- my cover che 


ſtep. The gate and draw- bridge of this Fort istobe in the mid» 
dleof the South ſide, that it may be defended with the Soutk- 
Wc fliznk, and covered with the South Halfe-moon, marked 
with the letter 4. k 
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CH A P.. XXIV. 


of the Fortification of the Demi-Sexagon fortified by Avant 
Guards, and Out-guards, demonſtrated in Plate 18. 


=— Scxagon is of a-large extent, for her ſides 2re of 809 
yards apiece, #1dby conſe quence her cucumference is of 
4800 yards, that is almoſt two Engliſh av les and a halfe; and 
therefore fitter to fertifie a good Corporation, then for a: Cita- 
dell, or Fort : the Angle of her Center is-of 60 degrees. And 
the ſame direions that were given you for to ſet out the Se xa- 
gon demonſtrated in Plate 12, fortified by baftions with oril- 
lons will ſuffice, with the obſervations.contained in chap. 19. 
viz, to knock in ftakes at every hundred yards, when ſides, or 
Diametricall, or Diagonall lines exceed 250 yards. 

The Supcrficic of this Sexagon being then ſet out , and fully 
traced, as it hath bzen ſhowyne in the foreſaid Plate; you are to 
divide every one of the Baſes into three equall. parts, tat will 
be of 266-yards, and }. apiece; and to knock in aſtakeat every 
divifion : then you are tofaſten a lineto the twoinward ſtakes 


* 60 Yards is OnReafter another of 60 *yards,and to {traintheſametirſt on the 
the juſt moity Tight hand; and upon the fide traced and the end of the line you 
of the breft of are to knock in a ſtake, then you are to winde the ſaid line about 


the Avant 
Grards. 


* That is 6f 
20 Yards 
broaxe, 


on the left hand, ard to ſtrain the ſameupon «ſtrait line upon 
the ſide traced ; and at theend of the line.you-are to knock in a. 
ſtake, then you are toremove theline, andtofaſtcn the ſame to 
the other inward take of that ſide,and to doe as you did before; 
and to knockin two Rakes at the end of the line , and theſe 
foure ſtakes repreſent the breadth * of the two brefts of theſe 


- two Avant Guards, and the middle {take repreſents the Center 


of the Avant Guards. Then you are co tet out the breſt of the 
other ten Avant Guards of the ether five ſides, after the very 
ſame manner as you did theſe laſt. 

And that being done, youareto faſten aline of 120 yards to 


every oncof the extcriour ſtakes that repreſent the breadth " 
| | eng 
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the breſts of the Avant Gnards, and to ſtrain rhe lame into the * Note and 
held upen a ſtrait Diagonall line, derived from the Center obſerve, , 
ſtake of the Sexagon; that you are to guide by the fight of your ! = _— - 
2mi-circle, ftanding at the Center ſtake; while the man that 2c; the De- 
carrieth your lincs, ftraineth the foreſaid line into the ficld ; and mi- Diagonal 
at the end of it, the man that cmrricth your ſtakes, is to knock! ine of this 
in a{take, and this ſtake repreſents the utmoſt Point of the rev «<0 
long flank ef your firft Avant Guard, And as you have fct out Pur page” 
this long * flank, ſet out the other eleven that remaine, And urmoft Point 
that bing done, yeuare to faſten a line of 60 yards to the in- of the long 
ward ſtake of that Avant Guard, that repreſents the breadth of — RS. 
the brelt of it; and to ſtrain the ſame into the field parallel- "cy 
wiſe, to that of the long flank; and at the end of it, you are to my. lt 15 
knock in a ſtake, and this ſKike repreſents the utmoſt point of !y ſtrained. 
the ſhort flank of that Avant Guard. But obſerve * to trace the © Thee ans 
long and ſhori flanks before you remove the line to another — 
fake, to avoid miſtake. And as you have ſet out this Mort apiece. 
* flank, ſet out the eleyen that remain. * Theſe ſhore 
That being done, knock fix Rakes in the middle of the fix flanks, are of 
ſides of this S. xagon, then you are to faſtenxlineto every one 60 yards apiece 
ef thei one oft:r another of 240 yards, and to ſtrain and faſten 
the ſam ficſt en the 11ght hand Rake that repreſents the utmoſt 
Point of the lovg flanks,ar:d this line will cut the end ofche line 
ofthe ſhort fav, and {ct out the ficeof that Avant Guard, and 
withall doth repreſent the line of defence; * but before you re- * The line of 
moye this line, you are to*trace the face of this Ayant Guard defence is ta- 
that extends it ſelc from the ſtake of the ſhort-Alank, to the £2 from the 
ſtake that repreſents the utmoſt Point of the long flank. Then —_—_— — 
you are to wind the y:ry ſame line about,and to faſten it to the and the extent 
left band inward ſtike that repreſents the urmoſt Point of that of it in this fi- 
long flank, and to doe as you did before te the other on the right 5*<, 159; 240 


hand, and then the t wo Avant Guards of that fide of the Sexa- you __ 


gon willbe perfected; and as you have done this ſide, doe the the Courtines 
other five ſides after the very fame manner, are 0! 186 
When the twelve Avant Guards are thus ſet out and traced, Ys ;. picce: 
you are to ſet outa!l tac ditches ÞAf it,after the yery ſame dimen- 
ſions ſet downe in chap, 17. _— allthe earth inward, to 
: erect 
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cre the breft- works, and their five foot-lteps; of that height, 
breadth, and thickn*fle; deſcribed in the aforeſaid chapter, And 
when they are all finiſhed, you are then to ſet out the ſmall 
ditch called Za crnette, out of the great ditch, and with the 
earth that is taken out of it, you are to ere the breſt- work of 
of your Contreeſcarpe, with the foot-itep of it ; the height of 
which is to be ſix foot high with the foot-ſtep from the ground, 
and foure foot and a halte from the footſtep; and the top cf it 
{1>p:d to nothing, and levelled with the frrm ground, leaving 
ſix places of twelve foot broad to place fix Turc-Pikes , right 
againlt the middle of the fix Halfe-moons,that are to be erected 
after the breft- works of the Contreeſcarpe are finiſhed; the di- 
ance bet ween the breſt- work and the brim of the great ditch, 
is to be twelve foot at the leaſt ; and theſe Turn-Pikes are all 
of them to be locked in the night, and ſerve to retreat or releive 
the Out-guards in time of a ſiege. | 

And when all this is perfected, you are to ſet out the fix 
Out-gaards, that are ſix Halfe-meones in the form of fix equi- 
lateral! Triangles,that have all their fides equili.,of one hundred 
and ferty yards apiece; their Baſe that lietk towards the Con- 
gre eſcarpe1$to be open, and the ends of it 20 foot or 24 foot 
from the ſlope of the Conrreeſcarpe; and the coming ro the 
town and the going out, isto be by the Sonth and North Half- 
moon, marked by the letter A. Forby this means the gate and 
. draw-vridge will be {: cared and covered by the Half-meenes; 
and the Horſe, Carts, or Foot that come to town, thall be in- 
forced to wind about the ſaid Half- moon; and by it expoſed if 
they be enemies, to the mnsket ſhot of them that keep the 
breſt-works of the Half'-moones. Norv to ſecure theſe Half- 
imcones from ſurpriſes, befides the Sentinel Perducs, there is to 
be a ſmall Court of Guard in the mid(t of them, and ſtroag 
Palliſadoes , with Palliſado gates; that extendeth from the 
Points or Angles, to tI\Tyery breft- works of the Contre eſcarpe, 
The ditches of theſe Half.- moones are to be nine foot broad, 
and fix foot deep; their breſt-work 9 foot bread inthe bottome, 
with their foot-Rep; and their height tix foot from the ground, 
and foure foot and a balfe from the feot-ſtep ; and their thick- 
neſſe at top ſix foot, having a foot ſlope towards the ditch. 
This 
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of Fortification, 


This Garriſon thus fortified, and manned with a thouſand: 


foot and three hundred horſe, and provided with 24 peeces 
of Ordnance, Armes, Ammunition , Fire-works, and Viet- 
als, and all other neceſſarics for a fiege; will be able to oppole 
an Army of twelve theuſand men for 3 months. For to con- 
clude, this method of Fortification, is as convenient for us in 
theſe times of civill diftraRtion as any , for it is not of great 
charges, and requires lefſe men to man the ſame; and yet is 
ſ:fer and ftronger three-fold, then our skare-crow Mounts : 
{mall and ill flanked redouts,and winding Angles, 


C HAP. XXV. 
of the fourth and laſt method of Fortification by ſmall 


Flankers in generall, 


"3 fourth and laſt method of Fertification is derived 
from the firſt;compoſed of Flanks, Courtines, and Baſtions, 
without Orillons; for they agree in their form, but diſagree in 
their dimenſions : the faces, flanks, and breſts of theſe flagnkers, 
being in a manner halfe as ſhort again, as thoſe of the Baſtions; 


& the extent of theCourtines of this method by *flankers;lon-' 


ger by forty yards, by reafon of the narrownefle of their breſts. 
It was invented to ſave charges, both in the ere&ion of the 
works, and inthe manning ot the Garriſens; for I know no 
manner of Fortjfications that will require lefſe men to defend 
it , nor ſmaller charges to ere it, then this method : and 
therefore the more convenient for us to make ule of it in theſe 
times of civill diftraRtions, in which we want meanes and 
time to cre ſirong, compleat, and permanent Fortificati- 
ons, and mento man and dcfend them; yet I will informe 


' the reader of this truth, that if this methed of Fortification 


be ſet and lined out by a judicious Enginier, and the dimen- 
fions of it here deſcribed, carefully obſerved; that it will 
be three-fold as Rrong againe , and as permanent and regu- 
lary then the Mounts , weak redonbts , and light winding 


Ly ; Angles, 


* A Flanker is 
properly a ba- 
ſtard Baſt 2N, 
without, Or:1- 
lons, 
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Angles, uſed Intheſedaycs. And that a valiant and expe- 
rienced Governour in a Garriſon thus fortified, will be able ta 
defend it with twelve hundred feot, and three hundred horſe, 
althoughit be of three mile ard a halfe circumference; then 
he could doe one that I know, fortifhed with Mounts and 
winding Angles; with eightecn hundred foot, and three 
hundred horſe. | 

So much availeththe Art and the Method of Fortification | 
in the defence of a corporatien, and yet I dare affirm fora 
truth, thattheir charges have been greater, then if they they had 
ereQed ſuch works aStheſe; with the very ſame dimenſions 
_fellowing. ; 

I, Theextent of the ſides or Baſes of this Method, are not 
toexcecd two hundred and fifty yards. 

2. Theneck of their flankers is neither lefle , nor exceeds in 
extent fifty yards, - nn bs, 

3 The breſt of their lankers neither more ner leſle then 60 

ards. 
l 4. . The flanks of ther flankers neither lefſe nor more then 
25 yards. | 
5: Nor the faces of their flankers lefle or more then fifty 
ards, 
: 6. The Courtines between twe flankers, is not te exceed 
two hungred yards. 

Theirline of defence isto be taken in this method from 
the middle of the Courtine, that it may not exceed one hun- 
dred and fifty yards. Ner the exteriour Angle of their flanker, 
be more acute then theſe are. 

8. The line of their flanks is not tobe drawn upon a ſtrait 
perpendiculary line, as moſt men uſeto doc; for this way is 
deftruRtive to the flanks, and they being reduced to duſt , the 
Garriſon is loſt, But they are drawne one ;. part more 
ſlepe toward the other flank uppoſite to it , that the ſhowl- 
ders of the lankers may be thicker; and jet or cxtend ſo muck 
the more over the ditches, to preſerve the flanks, 

9. All the ditches are to be in this mechod that hath ne 
Contre eſcarpe ,, or Out-guards, thirty foot broad , and 
twenty foot deep ; the lope of them is to befor every you 2 

ovot 
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foat on every fide, that the yery bottome. of them may be 
ſixteen foot, and |, broad; for1t is a diſparagement to make 
the ditches of Fortifications, and Martiall works, like the 
ditches of incloſed grounds; belides , they are not fo ſafe, 
becauſe they are ſooner filled in aſtorme : and this manner of 
ditches favours ever mich, of the ignorance and ſelte-concei- 
tedneflc of our country ſurveyers. 

. Io. The breſt-works are to be twelve foot high within 

fide, and nine foot without fide; their in-fide is to be carried 

up from the firm ground, as well as the out-fide ; and the five 
foor-ſteps within fide are to be carried up after the breſt-work 

is finiſhed on beth ſides ; they areto be t wo foot * broad, and + gf ,n- 
ejghteen.inckes high. Theflope * uf the in» ſide wall is. to be breadth and 
but a feot in fix foot, becauſe the foot-ſteps ſerve inſtead of height of the 
buttreſſes to that inward fide ; but tlie ſepof the out- fide wall f* IO; 
is to be afoot in three ; anda water tableis tobeleft, of eight _— 
inchesbroad (if the earth be good) between the brim of thi « the lope of 
ditch; and the turfe of the-@ut-(ide wall, if the ground be ſam- breſt-work 
dy, or a running clay, it is to bee eighteen inches broad ; als. 
notwithſtanding the chat of ignorant men. The botrome or 
foundation of the breſt-work 1s to be thirty five foor in the 
bottome, with the five fost-ſttps; and twenty foot broad at 
top, that it may be of Cannon proofe'; and it is to havea ſlope 
towards the dich of three foot : and for that purpeſe, the ST 
out-fide wall is but nine foot,and the inward twelve foot; that (275 Of 0h5 
the ſlope mry be from twelve to nine. And ebſerve once for Ot the Nlopeof 
all, that all the Angles of this method where you erect Plat- the top of the 
formes , arc to have another breft-work fix foot higher then Þr<ſt works, 
thereſt, in which you make your Port-holes; and that this mn 0 
breſt-work isto have a * frife when, it is twelve foot from + oF the trize 
the ground, made of woeden'pikes fhatpe at one end of fix of the Plar- 
foet leng, and feure inches broad , and three inches thick , form. 
that are. to be placed cight inches diftant ene from anether ; 
jctting three foot ever the ditch, and running a yard into the 
breft- werks. 
Theſe high breſt-werks are at every feure courſe of turfe 

te be laid with bruſh, or bavin weed well rammed with 
the carth;if the creors intend they fhaeuld beef continuance. 

; Having 


Of the water 


= of the Prafticall Art | 

Having ſo clearly exprefled the dimenfions of this method 
of Fortification , I ſhall not need hereafter to ſpeak any thing 
at all of them , becauſe I have obſerved in theſe five Superficies 
following, theſe preportions related in their Sides, Cour- 
tines , Flanks, Brefts, Faces, Gorges, and Lines of de- 
fence; and ſoI come to the method it ſelfe. 


——_— 


"CHAP; XXVI. 


of the Fortifications of the Octogon , fortified by ſmall 
Flankers, demonſtrated in Plate 19, 


—_ eight ſides of this OAo.;0n, containes two hundred 
and fifty yards apiece ; and by conſequence, -the circum- 
ference of it is of two thouſand yards, that 1s an Engliſh 
mile; andthe {. part of a mile. The Angle of her Center 
is of 45 degrees, it is to be ſet out in the field asthe Sexa- 
gon , by the Demi-cirle and Lines ; as it 1s deſcribed in 
Plate twelve, and Chapter 15. I will therefore only give 
you ſome direftions how to ſet ont the ſmall flankers, be- 
cauſe it is a new method of Fortification , that wee have 
not as yet given you any diretions for. | 
* From theſe When the Superficie of this Oftogon hath been ſet eut 
middle ſtakes and fully traced, after the manner you were dire&cd to 
is the line of _ ſex out the Sexagon ; you are to divide all the fades of it 
- 01 in twe equall parts, and to knock in a ſtake* in everyone 
figure of 150, Of their diviſions ; then.you are to faſten a line of twenty 
yards; and the five yards to every one of the eight Angle ſtakes one after 
Courtine 200 another, and to ftrain that line firſt on the right hand, and 
[arg Whole (REN &t the left hand , upon a ftrait line ; upon the ſides 
Gorge of the fraced on the left and right hand of that ſtake, and at the 
flankets is to end of the line youare toknock a ſtake, and thiſetwo Rakes 
be 5o yards, will repreſent the two Demi-Gorges * of that flanker; then 
remove your line to another Angle ſtake, and doe as 
you 


' "of Fortification. > 
you did before, tiff you have {et out all the demi-gorges after that 
manner. Then ſet by that line, and faſten another line of fiftic 
* yards to every angle-ſtake of the ſides, and ſtraing the ſame into 

"the field upon a trait diagoni!l line , ſtanding at the center-ſtake 
with your demi-circle to guide the ſame, (becauſe the demi-dia- 
gonall line from the center-ſtake to the utmoſt point of the flank 
isof 380 yards 1n this Figare, and therefore toolong to be.ſtrai- 
ned conveniently ) and at the end of this line of fiftie yards drive 
in a ſtake, and this ſtake will repreſent the utmoſt angle or point 
of the ſaid flanker ; and as you have done this, ſet out the other 
ſeven angles of the flankers after this verie manner ; then you 
are to' faſten a Line of 28 * yards to everie one of the (ixteene 
ſtakes one after another, that repreſent the Demi- Gorges of the 
Flankers, and to ſtraine it three yards more ſlope then upon a 
ſtrait perpendicularie Line, towards the other Flanker of that 
ſide of the Oftogon, and at the end of the Line you are todrive 
in a ſtake. The reaſon why you ftraine this Line three yards more 
flope then ftrait, is to preſerve the Flankes from the Enemies 
batterie, that are other wiſe too much expoſed to be ruinated by 
it : when the Line of the Flank is drawne upon a ſtrait perpen- 
dicularie Line, you are alſo to obſerve that the ſtrait perpendicu- 
larie Line of the Flank is but five and twentie yards, and that 
theſe three yards are added to it, that the Flanks may be three 
yards more flope then ſtrait, becauſe a ſlope line in five and twen- 
tie yards extent, comes to be three yards longer then a ſtrait. 
And as you have ſet out this Flank, ſet out-the other ſixteen after 

this manner, and drive in ſtakes in them all; that being done, you 

are to faſten a Line of 150 yards to the middle ſtake of every fide, 
and ſtraine it firſt on the right hand, and then on the left, and as 
you ſtraine it, make it touch the Flank-ftake, and faſten it to the 
ſtakes that repreſent the vtmoſt poiat of your Flankers, and this 
Line doth repreſent the Line of defence, and the * face of that 


Flanker ; and before you remove the Line, have the face traced to be 25 
by the Pioniers, and this face extends it ſdfe from the Flank- yards , belides 


ſake to the ſtake that repreſents the vtmoſt angle of the Flanker. 
Andxs you have ſet out this face-ftake, ſet out all the fiftcene 0- 
ther ; and they being ſet- out and traced, - your eight : Flankers 
will'b2 petfe&gd.. Then youare to _— out all your dikes m"_ 

"FE" FE} 


9; 
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* TheLine of 
fittie yards re- 
preſent the di- 
tance from 
tte center to 
the point of 
the flanker. 


*,28 yards is 
the cxtent of 
the {lope 
flank. 


* The faceof 
the flanteris _ 


the three 
yards added to 
thicken the 
Angle of the 
Shoulder. 
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the dimenfions deſcribed in Chap. 25. And theſe direQions for 
the ſetting our of the Flankers of all the other enſuing Superfi- 
cies, ſhall ſuffice once for all, to avoyd repetitions. This Ofto- 
gon thus ſet out, and the proportions of her Flankers thus ob(er- 
ved, it will produce a ſtrong, anda verie regularic Fortification, 
fit to fortifie a faire Market-Towne, of a mile and a quarter cir- 
cutnference, that may be reduced to this forme. 


CuaP. XXVII. 


of the Fortifications of the Paralograme fortified 
by ſmall Flankers dnract 4 
in Plate 20. 


His Paraloprame fortified by 1 8. Flankers hath his broad ſides 
of 1500, yards, and his end fides of 750. yards, for along 
Paralograme is to be as long againe as broad, and a Demi-Para- 
lograme one third partlonger then it is broad ; his Circumference 
is of 4500, yards, that is of two Engliſh miles, and one third 
rt of a mile, a large Circumference for ſo ſmall a Continent, 
r it containes from out to out but 1125000. ſquare yards, 
whereasif there had been 750. yards added to his bredth to re- 
duce it to 2 Square, it had contained 2250000, ſquare yards, that 
is juſt as much againe ; ſo much availeth inthe Art of Fortifi- 
cation, to make choice of compaRt Townes for = Garriſon, 
When a place of three miles, and two fifth parts of a mile Cir- 
cumference can be fortified for one quarter part more of charges, 
then n Towne that is ſmaller by halfe, and all becauſe of her ill 
forme ; yet becauſe there are many Townes in this Kingdome,of 
this forme, I have inſerted two different kind of Fortifications 
for them in this AbſtraQ ; for his Angles if you take the Angle 
of the Center, of the end fide, from the Center of one of the two 
Cirdes of which it is compoſed, you ſhall find it of 90 depert, 
but if you take it from the Center of the Paralograme it ſel you 
will find it is but of 45. degrees, and the Angle of his broad fides 
is of 135. degrees, a very open and obtus Angle, This Superti- 


cle 
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cie is cafie to be ſet out upon us you my ſee by this Fi» 
gure; but becauſe it is more Afcuſt to fer _ the field, when 
the broad fides of it are of ſo large an extent, I will here add 
fome obſervations to my former dire&ion given in Plate 14. 

Thebeſt and the moſt ſpeedy way to ſet out ſolarge a Pars- 
Jogramein the field, is to make choice of your Center, and to * This lizeof- 
drive in aſtake, and to faſten line toit, of 375. * yards, and 375 yards is © 
to ſtraine it full Eaſt, and at the end of it todrive in a Rake, then Ge harth pare 
you are to wind that line about ankþ to ſtraine it full Weſt upon \cjcall lins of 
2a {trait line, and at the end of the line drive in a ſtake, & theſetwo the lons Gde 
lft takes will repreſent the two Centers of the two circles, of th: Pacalo- 
from which this Paralagrame is compoſed. Then you are to ſet 853m. 
the fight of your demi-circle upon the ray of 90. degrees, and to 
ſtand at the Eaſt circle ſtake, turning your face full Eaſt winding 
your demi-cirde on the right hand to ſet out the South-Eaſt An- 

le, theman that catieth your lines following the ray of your —_ of 
demi-circle till he be five hundred and thirtie * yards and juſt a- ,_ 5 rardeis 
go you, and upon the ray, then your man that carrieth the the diagonal 
akes is to drive in a ſtake at his feet, and with a line of 100. line fromthe 
yards, that they are to ſtraine between them, let them caſt wich center of chav 
it, if there be juſt 539. yards from that ſtake to the Center ſtake _ = _ 
you ſtand at, if there be juſt ſo much, then is that Angle perfe&- Pe. 
ly ſet out, but if the diſtance be greater or leſle, they are to re- 
move the ſtake, and amend it, youf guiding them by the ſight of 
our demi-circle, then you are to wind your demij-circle on the 
ſefe hand, to ſet out as you did this the North- Eaſt Angle ; and 
that being ſet out and a ſtake driven in, youre to remove your 
ſelfe from that Eaſt circle Center ftake, to goto the Weſt cir- 

cle ſtake, and to ſet out with your demi-circle, the South-Weſt 

and North-Weſt Argles, after the very ſame manner as you 

did the former, and two ſtakes being driven in them, the foure 

Angles of the Paralograme will be perfeted. Then you are to - 

ſtand with your demi-circle at the middle Center ſtake of the 

whole Paralograme, and after you have ſet the ſight of it upon 

the ray of 135.degrees, you are to turne your (clfe full South and 

totry whether your South-Eaſt and North-Esſt Angle ſtakes 

are juſt of 135. degrees, which tcing ſo, that broad fide is per- 

feed, then returne your ſ{lfe full North, and try whether the 

| M 2 | North- 


+ This Line 
of 250 yards is 
che diſtance 
that is tobe 
betyveen the 
centerof one 
flanker to the 
other center, 
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North- Eaſt and the North-Weſt Angle ſtakes are juſt upon 135: 
degrees, which if they be, then is the Paralograme perfe& in 
all bis foure Angles, then you are to ſtand at every Angle ſtake, 
one after another, and to faſten a line to them, of 250. * yards, 
and the man with the lines is to ſtraine the ſame from one An. 
gle ſtake toanother, drive in at everic end of theline a ſtake, till 
he hath gone round, guiding his ſtakes with the fight of your 


demi-circle, that all the ſtakes may be upon a perfeR ſtrait line, 


then you are to faſten lines as neare the ground as may be to theſe 
takes and to ſet many Pioniers to trace out the whole Superfi- 
cie of this Paralograme, and that being done you are to ſet out 
all the 18 Flankers one after another, as you were direted in 
the laſt Chapter. | 


_—— 


Cua», XKXVIIL 


of the Fortifications of the Square fortified by | 
ſmall Flankers demonſtrated by a Demi- 
Square in Plate 21.) 


——— — 


7 Hlis Square fortified by twentie foure ſmall Flanks if of 6000 
yards circumference , that is three Engliſh miles and two 
fifth partsof a mile. It is verie convenient to fortifie a great 
Corporation Towne that may be reduced to that forme, his con- 
tinent is great, becauſe of the ſoliditie of his body, for it contains 
23250000 ſquare yards, The Angle of his Center is of go de- 
grees, anditis tobe ſet outin the field after the verie ſame man- 
ner of the end-ſides of the Paralograme, deſcribed in the laſt 
Chapter, and his Flankers are to be ſet out according to the dire- 
Rions given in Chapt, 26. and therefore to avoyd repetitions, I 
will omit to ſpeake of theſe things, and will only ſet forth 
what number of Ordnance, Foot-Souldiers, and Horſe-men, 
Will be required to defend a place thus fortified againſt an Army 
of twentic thouſand men, the circumference of it being fo great as 
It 1s, | 
I It requiresto be provided with fortie eight Peeces of Ord- 
nance 
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nance of all ſorts ; for there cannot be lefſe then two upon everie 
Flanker,fix Demi- Cannons to diſmount the Afailants Cannons, 
if they cre& their batteries, twelve Demi-Culyverins to hinder 
their approaches, and twenties foure Sacres and ſix Drakes to 
cleare the Courtines, with Balls and Ammunition ſufficient for 
theſe, to ſhoot ſix thouſand ſhot. 

2 Everie Flanker with his Courtine requires fo have for their 
defence fiftie men beſides the Cannoniers and Matrofſes, viz. 
twentie Musketiers at everie Flank, and ten more along-the 
Courtine ; for the Flanks are the maine defence ; for the Flank 
being of 28 yards, everieone of them will have a yards ſpace to 
manage his Armes, and the Cannoniers eight yards at everie fide 
to manage their Ordnance and after this rate, x200 Foot with 
the Inhabitant Trained Bands is ſufficient, and a Regiment of 
three or foure handced Horſe, to make fallies, and to bring in 
contributions and proviſions. And I dare maintaine, that a place 
of this extent fortified with mounts and winding Angles, will 
require as many more men to defend the ſame, as well as the 
lefler number before cited can defend it, if it be thus fortified. 

3 Itis to be provided with great ſtore of Fire-works, with 
two hundred Ladders of all ſizes, with two hundred wheele- 
barrowes, and two hundred hand-barrowes , with two. hun- 

dred new ſpades, two hundred: ſhovels, : and 'two hundred 
pick-axes, all new, beſides thoſe of the Inhabitants ; and with 
ropes, flax, poles, and great ſtore of timber, with many wooll- 
facks ; for all theſe things ſerve to repaire and to ftop breaches 
ſuddenly. |  14"** orb rl- 15 vis 

4 It muſt be carefully provided with- Corne, Meale, Mal, 
Oat-meale, Peaſe, Oats, and ftore of Hay and Stray, to fodder 
and releeve the Horſe, with great ſtore of Powder Beefe, . Pork, 
Bacon, White Peaſe, Riſe, Butter and Cheeſe, and of all theſe 
ſuch a competent proportion, according tothe number of the 

Inhabitants, and Souldiers there in the Garri&@n, to ſerve them 
three months, for otherwiſe it availcth little tg fortifze Townes. 


ay 


Cuae: 
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Cuay. XXIX. 


of the Fortifications of the 24 Angle Poligon, fortified 
ſoul Flankers, Fuatker wok.” in Plate 22 by oy 7 
Demi-Poligen of twelve Angles. 


BEcauſe the ſcale of this demi-Polligon is ſaaller then that of 

thelaſt ſquare, ſome will ſuppoſe his ſides the Circumference, 
and Continent of it, to be lefſe then thoſe of the laſt Figure, 'but 
it is not fo, for their ſides and circuinference are equall, and the 
Continent of this laſt is ſo much greater, as the circularie forme 
doth containe more then the ſquare, which I could eafily calcu- 
late if it did any wiſe concerne to be informed of it, but it con» 
cernes not, becanſe this large Superficie is ficter to fortific a great 
Corporation already built then for a new-eretcd City , and 
therefore I do omit the calculation of it, 

To acquaint you, that the demi-diametricall and diagonall 
lines of this ſuper ficie are of a thouſand yards, and the whole as 
much more, that is an m_ mile, and theone tenth part of a 
mile, and therefore very difficult to ſet, by anic other way then 
by the demi-circle ; the Angle of his Center is-of 15. degrees, 
and it is compoſed of 24 Iſocele Triangles that have three ſides 
foure times as long as their Baſes, the Baſe containing 250. 
yards, and their ſides 1000 yards : the beſt and the moſt ſpeedy 
way then to ſet the ſameout in the field, is to drive in a ſtake 
inthe Center of it, and to ſet out fi-ſt of all theſe foure An- 

, viz, the South, North, Eaſt, and Weſt Angles, for thoſe 

ing perfeRly ſet out, all the reſt will be the eaſter to be ſet out, 
by dividing everie quarter into five equall parts : Now how you 
are to ſet out theſe foure Angles, it would be ſuperfluous to re- 
late, becauſe I have formerly given ſo many direQions for it, 
and therefore 1 will referre you to the precedent Inſtrutions 
ſet downe in Plate 12. and 19. I will then acquaint you, that 
if this Corporation or City that you are to fortifie after this 
.mannecr hath no ſtreets nor gates, that are ſeated, or run ſtrait 
South, North, Eaft and Weſt, that you are in ſtead of a ſtake to 
ſet 
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ſet up a verie high pole,in the Center of the Towne, in manner of 
a may-pole, having « ſmall flagor a buſh at the top, except there 
be neare the Center of the Towne high ſteeple, that you may 
ſtake by ic your Angles from without the towne, and havi 
ſet out and traced the ſaperficie of it, you are then to ſet out 
trace one quarter of the Flankers, one after another, to avoid 
confuſion or miſtake, and then you are to ſet ont all the dikes 
after that manner deſcribed in Chapter 15. and of the very ſame 
bredth and depth, and having done ſo, and your work being fully 
finiſhed, you are to provide this Garriſon with the like number 
of Ordnance, Foot-men and Horfe-men, Ammunition, Vietuals, 
and all other necefſaries for a ſiege mentioned in the laſt Chapter, 
and ſo it will be able having a valiant and experienced Gover- 
nour to oppoſe (by Gods favour) an Army of twenty thouſand 
men for three months, 
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' Of the Fortifications of the mixt Saperficie, fortified by 
| ſmall Flankers, and three Redouts, demon- 
ftrated in Plate 23. 


s || His Superficie hath fix of her Angles regulary, and the other 
© irregulary ; the regulary are of ,75. degrees, the irregulary 
fides whoſe point terminates it ſelfc in the midft of the Pars» 
lograme Redoubt, arereduced to the forme of a refecligne Tri- 
angle whoſe baſe is of greater extent then her ſides, the three 
Redoubts are ſo placed, to blind the deformitie that doth alwaies 
inſue upon the conjundtion of regulary and irregulery lines, and 
for divers other confiderations,the whole circumference of it is 
of three Eogliſh miles, and a halfe, and will require 1600. foot, 
and 300, horſe, and 54. pieces of Ocdnance, with all other ne- 
ceſlacies fora ſiege, mentioned in Chapter 28, for to inable the 
fame to oppoſe an Army of twentie thouſand men for three 
moneths. 
Itis to be ſet out not from the Center, but with the _ 
| Cir 6, 
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circle, ſtanding one hundred yards in the field beyond the walls, 
to take in all the Allowes that are neere to the walls: The 
Reeple ſerving naturally as for the Center ; having then 
Fet, your demi-circle upon the ray of 75. degrees, you are 
to ſet out the fix regulirie Angles after the very ſame manner, 
3s you have been dire&cd to ſet out the Sexagon and the OAo- 
gon, in Plate 12, and 19. and inthe midſt of the South-Eaſt and 
South-Weſt ſides you are to ſet eut the two ſquare Redoubts, 
that will require for their defence two pieces of Ordnance, and 
TOO, Men & piece ; and from the South Augles of thoſe two 
ſides, you are to draw two diagonall lines,that may terminate in 
the. Center ſtake of the Paralograme Redoubt, turning the rod 
after a winding manner, as it is ſet out by the prick lines, this 
Redoubt-will require two pieces of Ordnance, and two hundred 
men for her defence, and every flanker fifty men, for the defence 
of it and his courtine, theſe flankers are to be ſet out, after you 
havedivided the eight fides into three equa)l parts, according to 
the dire&ions given in Chapter 26. and where the Platformes 
areereted in the Angles of the Redoubts, you are to ere& your 
Breſt-work ſix foot higher then the other Breſt-works,that have 
five foot-ſteps, becauſe the Platforme is to belevell with the 
in-ſide Breft-worke, that is to be twelve foot high, whereby 
the Breſt-workes of -che Platformes will bc cighteen foot high 
from theground, obſerving in all Angles where you ere a plat» 
* Hovy the forme, to place upon the laſt row ot turffe that reduceth your 
Frizeiofa Breſt-works to be 12 foothigh,a *frize of ſharp ſquare wooden 
- ry5emey pi Pikes of fix foot long, andot foure inches one way, and of three 
+ ns + nts 1nches the other way, jetting out a yard over. the dike; and -run- 
bervvcen the -Iing-a yard into the Breſt-works, and theſe pikes are to be but 
piccs. eight inches diſtant one from another ; now if this Garriſon 

were thus fortified, and provided, it would be one of the ſtron- 

geſt and one of the moſt compleat Garriſons in this Kingdome, 
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ASSAILING 
GENER ALL. 


S there is diverſitie of * gifts in the ſpiritu>ll + ; Cor. 12. 
Fun&ion, among thoſe that God hath ſet 
apart fiom their mothers womb, to be the 
Meſſengers of the bleſſed tydings of the 
Goſpell of Chrift : Even ſo God out of 
his admirable wiſdome, dcth alſo beſtow 
different gifts to men of one and the ſame 
| profeſſion : But this wiſe diſpenſation of 
his gifts is more apparently ſecne in the varietic of parts that hee 
is pleaſed to beſtow upon the moft eminent Commanders, that 
have anciently, and do at this day exerciſe themſclves inthe Art | 
of war : For amongall the ancient and moderne Gommanders, 
there waSnever any but Ceſar, that did attaine to the perfeRi- 
on of this Art ; all the other —_— only received different gifts, 
| to 
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FE / to excell others in ſomeof the moſt efſeatiall parts of it, but not 

| inall. Forſone have excelld in the ficld, ſome in ftratagems of 
war, ſome in the Art of affailing, and reducing of Townes, and 

ſome in the Art of preſerving of them : And ſome have beene 

# See Plutarch Yee ſucceſſefull in the field, and yet verie unhappie in fieges. 
in hislife, * Nicies Generdliflimo of the Athenians, loſt his life and the re- 
putztion he had obtained in Armes, by the beſteging of Syracuſe.. 

* See Slcidans And the Emperour Charles the fifth was alwayes viQorious in 
Hiſtories, *field,and alwayes foiled in his ſteges ; for he loſt the former re- 
putation that he had obtained by Armes,and threeſcore thouſand 

* SeePlucrarch 2s Dy the ſieges of Marſeilles and Meſts. We read that Alex- 
intheir lives, 447 *the Great, Scipio, and Sy/z, were proſperous in the f1-1d ; 
*Sce Tacitus, £rat11, Hannibal, and Sertorins, fucceſſcfull in ftratagems of 
* See Toſephus War ; * Marcellus, Carbulo, and * Titzs, hippie in their ſites, 
* Seethe and excelling in the Art of affailing, and of re{ucing of ſtrong 
- 8 Hiſto. hoids. And among our moderne Commanders, Henry the fourth 
GC King of France, and the laſk King of Sweden, were away vi- 


* See the me. : 

Svveden Soul- Aorious in the field; $ candgrbeg, * Mut Lue, and Aoniragon, 
dier, profperous in their ſtratavems ; the Duke * ds Parma, the ® Mar- 
* Sce his quzſſ: Spinola, the two Princes of Orange, farrice and Henry, 


- 41 hg 2nd the Ma ſhall Gaftion, wonderfully ſucccfſ-tuil in their ſieges. 
47 * + wy And in the Art of defending of Townes, Afonfieur de Ia Valerte, 
* See Deme. great Maſter of Malta, the Duke of Guiſe, * Sir Francs Vere, 
trius Hiſtoric and of late Colonell 2Caſſey. But, as T have ſ2id before,there ne- 
of theNe- yer was any perfc& and ſucceſſcfull in all the efſentiall parts of the 
_ s ry 5. Artof war, but Ceſar; for hee hath excelled all others in the 
French 1xih,. field, inthe Art of fortification, defending, and affaling, in kis 
rie. ſtratagems of war, in his admi-able aQivitie, in his prudent fore - 
* Scethe ſiege caſt, in his intrenched * Camps, in his militarie diſcipline, and in 
of Malta, taking the opportunities of war by the fore-lock, to advance his 
* Seethe qefignes. And therefore the Duke de Roa», in his Perfeft Cap- 
5 Hiſto- zine, doth afficcrie,”That all the moſt famous cxployts of all theſe 
* See the fieve fore-named moderne Commanders, were but weak imitations of 
of Oltend. © thenoble and unparalleld aRions that he did execute and perform 
 *Scehis atthelicge of Alexie in France, as the maſter-peece of this admi- 
| Commenaarie, rabje Souldier, 
I Now if any ſhould preſume to inquire the reaſons why God 
wes pleaſcd to be larger in diſpenſetion cf his gifts to Ceſar,then 
| to 
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tony of the greateſt Chriſtian Commanders, hee being but a. - i 
Heathen. 'Y 
I anſwer ; That it was his free willand pleaſure, and that it is 
not for us to dive into his private and unrevealed will ; yet wee 
may ſuppoſe in all humilitie, that it was his pleaſure to inrich 
Ceſar with theſe unparalleld parts of the Art of war, to make 
.him the inſtrument of the greateſt revolution that ever happened 
in the world ; for the three former revolutions of the three Mo- 
narchies of the Caldears, Perſians, and the Greeks, were no- 
thing in compariſon of this laſt revolution, that Ce/ar was the 
maine inſtrument of, to reduce the greateſt and moft powerfull 
Common- weale that ever was, under the abſolute command of 
one man : Ard by this meanes to accompliſh the Prophecies of 
the Prophet D anie! , that propheſied many hundred yeares be- gee Danicl 
fore, that the Roman Monarchy ſhould excel the other in might chap.7.ver.r7 
and power. We may conjeure that he was pleaſed to have the 
inſtrument cf ſo greata work to excell all others in the Art of 
war, 35 this laſt revolution did excellthe former. And wee may 
alſo colle& by the Commentaries of C2/ar, that the finger of the 
admirable Providence of God had the ruling of all his ations ; 
forit is beyond humane reaſon or beleefe, that fiftie thouſand 
men ſhould pen up foureſcore thouſand in Alexie, and rout and 
defeat one hundred and foureſcore thouſand more that came to 
their releefe : Or overcome with a handfull of men (as hedid) 
the great Kingdome of Agypt, and defeat ſo many great Com- 
manders joyned together in Africa and Spaine. 
To conclude the point, God under Ceſar was the Author of 
all theſegreat aRions, and ſo hee is of all our moderne Comman- 
dersexploits, yet wiſdome, vilour, aftivitie, and experience 11 
Armes, are the ſecondarie cauſes of their great atchievements ; 
and theſe rare qualities are aS much required to be ina Comman- 
der in chiefe, that will excell others in this Art of Aflailing, that 
we are to ſpeak of, as in any other efſ:ntiall part of the Art of 
war. 
Now fince the ereQting of ſtrong and well-lined works are 
but a part of the Art of defence, that will availe little, except the 
Governour of a Garrifon thus fortificd be provident, valiant,and 
experienced in the praQticall m_ war, to make thebetter ay 
| 2 | O 
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of theſe works; I will in the next Chapter ſet out the charge of 
2 _ Governour, before I come to the particulars of the Art 
of Afſailing : Becauſe this Art, and the Art of Defence, are like 
two inſeparable twins, that are to go hand in hand together ; for 
itis impoſſivl: to aſſaile judiciouſly, except the Aſſilant be ex- 
perienced in the Art of | Defence ; or for a D-fendent to defend 
a place aS hee ought, except hee beverſed in the myſteries of the 
Art of Afailing, to prevent in either of them, what may bee 
done by the Aflulants or Defendents. 


Cana. SEXIL 


of the charge and qualities of a prudent and ex- 
perienced Governour. 


1 FE is to'be well-aff:Red to the party he ſtands for, his 
owne intereſt rather induciog him to it, then otherwiſe, 
ard faithfull and diligent in his place, for upon his fidelity, va- 
lour, and experience in Armes, depends the ſafety of a County ; 
nay, ſometimes the welfare of a Kingdome, for the loſe of a 
well- ſeated Garriſon indangers a State, more then the loſſe of an 
Army, and therefore it behoveth a Prince or a State to be verie 
circumſpe& in the choice of a Governour, if the place aſſigned 
to him, be a frontier Garriſon, it matters not if he be of great 
deſcent,and allied with great families, for when they are ſuch,up- 
on the leaſt diſcontent, they are apt to foment civill diſcords ; 
neither is he to be of a low deſcent, but aGentleman by birth, 
and by merit, whoſe valour and fidelity makes him to deſerve 
ſuch a place : he is to beoft competent meanes, borne in the ſame 
County, and allied to men of repute, and abilities, and trained 
from his youth in Armes, and ſuch a man is reputed amongſt 
States-men the fitteſt for ſuch a place. 

2 He is to beof an approved converſation, honourably incli- 
ned, no {waggerer, nor a vanting rover, but temperate 1n all bis 
a&ions, not over young to be ſeduced or mifled,nor over old to a- 
void heavineſle, feare, and apprehenfions, infirmities, jncident an 
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old men, but in the flower of his age from forty to threeſcore, 
that he may be ative, provident, and vigilant, and well acquain- 
ted with all things that appertaine to his charge. 

3 Heis tobe well verſed in Hiſtories, and to be adorned be. 
fides his naturall parts, with divers acquired vertues and qualities, 
but above all, he is to have a praticall knowledge, of all the efſen- 
tia!l parts of the Art of Warre, that he may know how to 'af- 
faile and to defend places, how to Martiall his men both horſe, 
and foot, how to advanceand how to retreat, for if he hath not 
been preſent in great battells, in famous ſieges, in routs, in great 
batteries, in ſtormes, and aſſaults, he will be tercifizd or aftoni- 
ſhed, upon any unexpeRed accident. 

4 He is to be free from avarice, oppreſſion, drunkenneſle, 
licentiouſnefle, and from all impiety, and adorned with the op- ye js: be 
poſite vertues+to theſe 'vices, ſincere in Religion, and rather free from vices 
fervent thenof the Laodicean temper; temperateand moderate, and adorned 7 
frugall and yet charitable, pun&uall in his promiſes, cheriſhing Tvith verruc, 
valour, and puniſhing cowardice, a loving father to his fouldi- 
ers, relieving them in their need, rather then to detaine or deprive 
them of their pay, by wiles or colluſions. | 

5 He is tobe acquainted with the ancient and the moderne = is tobe 
Military Laws, and with the Civill and Politike Statutes, and wr 
Ordinances, to decide all controverſi:s, that may happen be- Milicarie and, 
tween the ſouldiers of his Garriſons, and the Countrey-people, P.lirique 
or the Inhabitants of it, he is allo to love as his owne life, the Lavves.. 
place where he hath been aſſigned, and to procure the good and 
the welfare of the Inhabitants, and of all hon«ſt and religious peo- 
ple that ſojourne there ; and to have eſpeciall care of the preſer= 
vation of it, having alwaies in mind, that his life, honour and re- 
putation, depends upon the fafety of jt. 

6 He is to provide his Garriſon of all necefſaries for a fiege, ye ;5 ©, be 
and to repaire the Workcs of it in due and inconvenient time, provident in 
not delaying from day to day, but preſſing the effeRing of it, the repaire of | 
to the utmoſt of his power ; although there be no likelihood of the vvorks of 

a Gege, for when an enemy is at hand, it is toolate to go about is garriſon. = 
fuch imployments, neither is it a ſufficient excuſe for a Gover- 
nour to ſay who would have thought the enemy had a deſign up- 
en this place e | 
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7 Heis to be zcquainted with all the principles of the Mathe- 
matiques, and eſpecially with the efſ:ntiz!l parts of the* Art of 
Fortification, that he may be able to controle the ignorance of 
telte-conceited men, that take upon them to ſet out ridiculous 
and deſtrative workes, improper for the defence of the place 
where they live, with whom he 13 by no meanes to combine, 
23S ſome do for private or politize reſp: &s, becxuſe ſuch deformed 
and ill Aacked Works indenger his owne life, and will one time 
or other -blemiſh his honour, and reputation, and therfore heis to 
be $kilifull in the Art of Fortification ard afſayling. For if the 
towne be loſt by theſe defcs, the blame will oncly be laid upon 
him, and not upon the contrivers of theſe works: now decauſe 
the ſafety of the Towne is intruſted to his care, hee ought not 
to indure that ignorant Shop-keepers bee choſen Sub- Com- 
mittees of the Workes of a Garriſon, for theſe places belong 
more properly to the wiſe, 2nd prudent Gentlemen of the Coun- 
ty, ard to themoſt experienced Officers of the Garriſon, then to 
{uch men as theſe that will precipitate their owne. ruine, rather 
then they will be croſt in their deſtrutive waies, 

$ Heis todiſpoſe of all the Fun&tipns of Warre, and to com- 
mand abſolutely over Horſe and Foot, orotherwiſe, he is but a 
titularie Governour, and it is no wonder if divers of our Coun- 
ties are plundered daily, by the incurſions of the Enemies Gar- 
riſons, ſince he that ſhould ſend out parties to cutb and reitraine 
theſe diſorders, hath his hands tied. In all things, without order, 
nothing can be ſucceſſefull : for a Goveraour to anticipate upon 
the prerogative of Committees, and be medling in civill and po- 
litike affeires, it is to go againſt order ; or for Committees toan- 
ticipate and be medling with thoſe things that belong properly 
to a Governours plac? , as to command over x Colore!l of 
Horſe, and to ſend out parties at randome ; it is againſt order, 
and againſt the rules of war ; for Committees ſhould not bean- 
ſwerable for the defe&s, errours, and omilfions of martiall de- 
fignes ; nor the Governour be an{werable for any diſmeanour 
committed, or dutie omitted, in civilt or politike afires ; but 
everie one ſhould be anſweravle for ſuch things that belong to 
their places. Therefore if a Countie bee daily molcſted by the 
incurſions of the Enemies. Garriſons, the Governour ſhould be 

an{weravle 
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anſwerable to the State for his negle& and careleſnefſe in this 
caſe, becauſe the proteRion and preſervation of the whole Coun- 
tie depends upon his charge, On the other fide, it the men of 
war of ſuch a Countie be not duly paid, and notwithſtanding 
the Countie is epprefſed, the Committees are anſwerable to the 
State for this omiſſion and diſmeniour, But by the common dif. 
' order there is in the greater part of our Counties, betweene the 
Committees and the Govyernours of the head Garriſons, by the 
anticipation they do vpon one anothers charges, the State 
knowes not whom to call ro accompt for divers grofſe abuſes 
that are daily committed, under which divers Counties groane, 
and become deſolate. In a word, there is no wiſdome nor policie 
to ſuffzr the Committee to manage, or to diſpoſe of the deſignes 
of war ; or toſuff-r the Governours to raiſe contributions for 
their owne Gatriſons pay, or tomeddle in any manner of way in 
civill or politike sff:ires, except it bz to decide ſome .diff-rences 
that may befall between ſome Souldi:rs, and ſome of the Inha- 
bitants. 

9 Heis to obſervean auſtere militarie diſcipline, and to ſuffer 
none of the Inhabitants tobe wronged and abuſed by any of the 
Souldiers of the Gartiſon ; for if hee give then1 an inch this way, 
they will takea foot ; and of the two, hee is rather to take the 
part of the Inhabitants then of the Souldiers, becauſe the Soul- 
diers are moſt commonly the firſt Aggrefſours : Yet for feare 
this rule ſhould not be generall, hee is to examine the caſe, and to 
diſtribute juſtice impartialiy. Hee is alfo to traine his Souldiers 
everie week, and withall to command the Sargeant of everie 
Company to inſtru them daily, when their Company enters 
in guard, and eſpecially the youngeſt and raweſt Souldiers, how 
they ſhould manage their muskets and pikes, that they may be 
the more perfe& when they traine before him, in the handling of 
their Armes, And for the Horſe, vihen they are at home, once a 
fortnight he is to appoint their Colonel a place in the field near the 
walls, where he is to be himſelfe, to ſee them exerciſe,by dividing 
their Regiment in two equal parts; the Colonel commanding one 
partie, and the Lievtenant- Colonell the other ; the one being the 
Aſlailants, and theother the Defendents. And in all theſe exer- 
ciſes the Covernour 1s to take ex1At notice both of the _— and 
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Foot, that are defeRive in their horſes, arines, and apparell, 
and to cenſure them ſeverely for the firſt time, and to puaiſh 
them the next training day if theſe defes be not amenJed, 

10 He isto be ative and vigilant, that Centinzlls beplaced 
and relieved pun&ually at their hours, and to over-ſee th? Courts 
of Guards everie night, not relying altogether upon bis Mijor, 
for two eye-witneſles are better then one ; the French, whoſe 
Garriſons are not ordinarily aboveone Engliſh mile, 2nd halfe 


circumference, content themſelves with ſix Courts of Ginrds, 


the greateſt in the Market-place of 129, men, foure m re at the 
foure gates of 60. men a plece, and one before the Governours 
lodging of twenty men, and by this calculation there 1s to þ2 
in that Garriſon 1 149. Foot-ſouldiers, of which 380. are toen- 
ter into guard every night, that they might have two dayes 
reſpit in three. Their Centinells or Centries are relievea in the 
night time everie houre, and in the day time every two houres, 
and they place at everie 200. yards diſtance a Centry, if their 
Garriſons be fortified by Baſtions, they place beſides the above- 
ſaid Centries, three upon everie Baſtion, one at the paiat of it, 
and two at the two ends of the faces, next to the flinks, fo that 
this place of ſo ſmal a Circumfzrence is to have focty Centries re- 
lieved every hour in the night times,beſides them that are to make 
the Rounds, that are to bz don2 three times everie night,belides x 
private Round called by the French La P atronile, every Round 
isto have a priacipill * Officer,their number is commonly of 1 2. 
and this private Round of as many, it marcheth commonly in 
the dead time of the night, that is an houre before day, the moſt 
dangerous time for ſurprizes. By this calcul1tion the Reader my 
ſee that the greater part of our Garriſons are not halfe manned 
aS they ſhould be; for I know ſome of three Engliſh miles and 
halfe circumference, that have not a thouſand Foot-ſouldiers, 
and a place of this extent ſhould have at leaſt ten or twelvz 
Courts of Guards, whether it hath ſo many gates ornoz for 
where the diſtance between t wo gates are over great, there is a 
Court of Guard to beere&ed in the midſt, to prevent a ſurprize 

by ſcaling. * 
11 He is to have care to ſee his Garriſon provided with 
Ordnance, Armes, Balls, Ammunition, Fire-works, ſome = 
y 


D 


\ 
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Ov. of Portifloation; 
dy made, and ſtore of materials ready to make more; ind with 
all manner of Engins of war, as Manttlelets and Ladders, Tor- 
toiſcs, Pioniers tools, ſtore of timber, of wool-packs,pitch,oyle, 
Briqaiſtone, coale for power, pit-coale, and wood for tewall ; 
and hay, (traw, oats, and peaſe for the Horſe, | 

If I ſhould here relate the number and quantitie of theſe ne- 
ceſlaries, that the Italians, French, and Hollenders ufe to provide 
their Garriſons withall, it would ſcene to many a falſe, or an in» 
crediblerelation ; and therefore I will pafſe them over, and will 
only ſpeak of a verie merne proportion, fitted acc>rding to our 
abilitie,after I have given you x hint of the ſtore of the Ciradell of 
Milan, The Citadell of Milan js 2 perfe& Sex1gon,fortified by fix 
Baſtions with Orillons, ss in Plate 1 2. The Circumference of it 
cannot be at the moſt above an Engliſh mile and a q aarter, and 
yetithad in my time 160 Cannons and Demi-Cannons in the 

221048, beſides thoſe that were placed 1n the paints, faces, 
.and Flanks of the Buitions, that were above 90 in pumber, and 
inall 250 at the leaſt, and fifti: thouſend iron bullets cf all ſorts, 
and two hundred thouſund weight of powder, and viualied for 
a yeare for three thouſand men, and with Aries and otherne- 
cc{laries proportionable, and ſuch provifions will feeme (as I 
have faid) incredible. . | ; 
.* But the meaneſt proportion allowed for forraine Garriſons is 
of fiftie Pecces of Ordnance, for x Towne of two Engliſh mil-s 
circumference, of thele ſorts, fix Cannons, fix Demi-Cannons, 
ſix iong * Culyerins, twentie Sacres, and ewelve Drakes, and 
one hundred thouſand weight of powder, -that is a thouſand var. 
rells of powder. Bitit were well if one of our Garrifons of 
three or foure mil-s circumference were rhns provided : for 
Armes there are ro be of 8ll forts as many in the Magizines, as 
there is Souldiers in the Gartifon ; zod for bal:s, the lexft number 
that can be provid-d, is for Cannan-qails, D=-mi- Cannans, and 
long Culverins, fix hundred a p-ece, that is 1800 of theſe three 
forts, 2nd 2990 >alls for the acres, and 1200 for the Drakes, 
and fiftice new Carriages of all forts in the Magazine, that if any 
Peece of Ordnance b: diſmounted, it may prefently be fet vp 1+ 
gaine z and twentic nye thouſand weight of match, five hundred 


Granedo's, and 199 great ones for Mo: tat- peeces, 8nd 85 many 
| O matct ialls 
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maferialls to make twice as many more, and of all other neeefſy- 
ries fpoken of before proportionably. 

12 He is to have a provident fore-caſt to provide in dae ſer- 
ſon his Garriſon with all manner of vicualls, and malt, for 0- 
therwiſe the ſtrong Workes of the Garriſon, the number nor 
the valour of the Souldiers, nor this ſtore of Cannors, Ammu- 
nition, and Armes, Granadoes, and ether necefſaries will availe 
nothing, if the Garriſon be diſtreſſed for want of viRualls, for 
ali theſe things will but inrich the Enemy, when by famine the 
Towne ſhall bee inforced to yeeld to the Enemies mercy. 

The two moſt neccflarie proviſions, ace bread and beere, 
and therefore the Governour is to take an exa&t accompt of the 
number of men, women and children, there is in his Garriſon, 
I meane with the Foot and Horſe-men of the Garriſon, that 
I will ſuppoſeto be ten thouſand living ſoules. The leaſt allowy- 
ance of bread and beere that can be given, is of a pound of bread 
and a pottle of beere a day, now everie ſtrike, or buſhell of Corn, 
will yeeld, 56. pound weight of bread, and this will amount to 
188 ſtrike a day, and in three months to 16920, ſtrike of wheat, 
that is 2115. quarters of wheat. And as fonbeere, everie barrell 
of beere containes 36. gallons, and every quarter of malt will 
make eight barrells of ſmall beere, that containes 576 pottles of 
beer ; ſo that after this rate there will be ſperit 17. quarters and 
halfe of malt in a day, buc we willallow 18 quarters for the ſoul- 
diers mornings-draught, that will amount in three moneths to 
1620. quarters of malt. 

The falt is the next, for without ſalt a Garriſon cannot ſubſiſt, 
and therefore one hundred quarters of ſalt is the leaſt that can be 
provided for three months. Butter and Cheeſe are the next, 
and ten thouſand weight of each is of the leaſt, and a thouſand 
barrells of Porke, and of ſalt Beefe, is little enough, beſides a thou- 
fand fliches of Bacon, five hundred quarters of white Peaſe, 
two thouſand weight of Rice, twenty tun of Vinegar, for it is 
uſefull to coole the pieces of Ordnance when they are over-heated; 
three or fours tun of oyle, great ſtore of timber and fewell, and 
eſpecially of bruſh bavins, for to repaire breaches, good ſtore of 
ſugar, and ſpices, but ſpecially all manner of Phyſicall drugs, 


for fick and' wounded men, and ſtore of Chyrurgions m—_ 
; the 
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the wounded ſouldiers : All theſe things and manie more, « pro= 
vident Governour will have a care to ptovide his Garriſoa 
withall, if he intend ro make anoble refiſtance, and to preſerve 
his Garrriſon, life, honour, znd repatatiun. But divers will obe 
je, thar the providing of theſe things belongeth to the Com- 
mittees, and not fo the Governours. I anſwer, that it belongeth 
to the Govetnours in forraine parts, and that heis bound by his 
place, after he hath twice or thrice admoniſhed them, to provide 
theſe thiogs, and they doit not, to proteſt sgaioft them, and to 
acquaint the State of their negle&, and omifſjon of it, otherwiſe 
if the Town be loſt by the want of anje of theſe things, the blaine 
will be imputed onely to the improvideney of the Govyernour. 


Moreover *he is to be verſe vigilant, to pre vent ſurpriſes, by Am- * The dutit of 
buſhes, that may Ive undjſcovercd in #llowes neare to a pate, that 2 Governour- 


may of a ſudden flzy the Centeries, force a Court of Guard, and * 


take a towne; or by ſcaling in the night time, for it is a thing 
eafie to be done, to ſcale Workes that are ſolow 8s ours. To 
prey.nt theſe ſurpriſes, and ſcaling, the Goyernour is to ſend 
out every night 24, horſe divided into foure parties of fix 2 piece, 
and theſe partics mult ravge all the principall rodes that lead to 
his Garriſon, fer the diſtarice of ſexyen or eight mile everie 
way, 25 South, North, Eiſt and Weſt, ard to cauſe at the break 
of day 8ll hollowes, and c14 walls about the towne to be viewed 
by t wo ſouldiers of eyctie gate, that are to be put forth at the 
—_—_— 8rd to come in againe beforethe gates be open, and 
their draw-bridge put down, and by theſe two meancs the Go» 
yernour will preſcrve his Garrifonfrom ſcaling and ſurpriſes, 
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A Niigenns King of Macedonia was wont to fay , that the 
© *ftrongeſt Hold in the world wight be reduced,if by the gate of 
it a Mule laden with gold might cnter thercin, meaning that 
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'felfe, to attewpt the taking of that Garriſon, they imbraced 


be 
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Rrong Holds thet wereby nature or by art impregaable, might 


be won by the infidelity of the Governor, if he was incl;ned 
to. Ayzrice, and greedy of money, whereby we may colic 
that concuſſion! and briberie was as familljur in thoſe dajes as 
they areinours:; And this is one of the firſt meanes that Phi- 
lip the ſceond King of Spaine did attempt to reduce theſtrongeſt 
Grurrifors of bis Enemies, for by theſe inemnes he obtained Cam<- 
bray and Callis.in the reigne of H-»#y the fourth King of France; 
2 290d Cantiofi for 2 Ptince or State, to make choice of truſty and 
faithfull Governours, thzt mxy be free of Avarice and Con=- 
cuſſion, 0 | 
The ſecond way is more noble and generous, and that is by 
Stratageims of War, as the great City of * Amiens was taken by 
Atontdragon, by four and twenty fouldiers, hidden under foure 
waggons laden with hay, and a diſguiſed ſouldicr that was upon 
the laſt load, that tumbled downe wittingly a basket of apples, 
and wall-nuts, when he ſaw the waggon under the Portcullice, 
whererpon the Centries and all the fouldiers of the Court of 
Guard beir.g over exger about the taking of them up, were all 
ſhine by the 24. armed ſouldiets, that came out of the waggons, 
and the gate made good, till x thouſand horſe-men with as ma- 
ny Drsgoones behind them, entred the towne and took it withs 
out little or 0o oppoſition at all ; or as * Breda was taken by a 
French Captain, with twenty ſouldicrs hidden in a ſhip laden 
with tu: ffe, that was let in at the Port, and in the night time fal- 
lied out, killed the Round, and put to the {word all the Souldi- 
ers of the Court of Guard that were next to the gate, where a 
thouſand Horſe and five hundred Foot of theic party lay inzm- 
baſcido, 4nd fotooke that ſtrong Hold, without much lofle /or 
oppoſition. But the two next Stratzgems are worthy of admi- 
ration; in the civill warres * of Frahte Fotrng Gentleman anda 
Royallſt, did oftentimes repaire to a ſtrong Garriſon of the 
League, to f& a kinfmih bf his, that wiss Commander of the 
Gatriſor, and having nbted that the ſouldiers of that Court of 
Guard next to the gate that he was uſed to come in, kept bat an 
mdifterent watch, perſwaded- five young Gentlemen of kis ac- 
queimtznce; that had no more haire on their faces then he had Him- 


the 
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the thotiort ftid diſguiſed theo. felves in Gentlewomens 3pparell, 
fryding behind ſis Gernkmer, : that lived neare- that :Garriſon, 
evetic horſt-man having at his ſide x young vilient ſouldier, difs 
euiſed tke Lscquir's that made vp eighteenin all, haviog piſtolls 
in their pockets, ind coming to the gate of- the Garriſ6n, he 
thet rid formoſt carried behind him the undertaker. diſguiſed like 
1 Gentlewornan, the Set jeaht of the Court of Guard began to 
examine Where they went ; we come (faith the firſt harſes man) 
to be merrie in the Towne, with theſe Gentlewomen our kinſ- 
womeh, whereupon he let then paſfe, bur being come between 
the two gates, where the Portcillice was, the firſt Gentlewo- 
man feined to be rexdy'to ſwortnd, ard called to ſome. of the 
Court of guard for hep, they as officious men exmenli-to aflift 
the ficke Gentlewoman, whererpon they all lighted, and rhe 
Lacquie's did inſtantly run to the Court of guard, and brought 
all the Partiſans ard Halberts they could lazy hold on, and the 
Gentlemen and Geritle women drew out "their piltolls, and ſlew 
everfe' one ct thi6tn a'f6p}dier of the Court of guard, and made 
good the gate till their Ambuſesdo that was within a musket- 
fhot of the towne in a hollow came to their relicfe, and ſo took 
this gartiſon that was ſtrovg and cf great concerninent. The 
Is Strat{gem is Khowne of all men, for it is the furpniling of 
Hereford, 'that Wi as rently carried as any. of the former, for 
herhat played the Conſtables part, was certajnly « valiant Gent]:- 
man, for it was a' great attempt to venture upon fo ſtrong and 


ſo well manned x garriſon as that was ; The third way was u- The third 


ſedby the Parthians to fariſh Craſſus * Army in Armenia the > is by po> 4 
great,afd by the Duke *de 2ſontmorency, in the daics of Francts *Sce Pluracdif 
the firſt King of France, to famiſh the Emperour Charles the ;n Craſſus life.» - 


fifths Army, that was coming to beſicge Marſeilles; for he per- * See Du Bels- ; 
; luy his Coms *7 


ſwaded the King three weekes before the coming of the Empe- 


rours Army, to pubſiſh-a Proclsmation that all the Tnhabitants of P<ntarces, 


what degree foever, that lived within twenty miles compaſſe of 
the City of Marſeilles, ſhould upon paine of death, remove all 
their Cattell, Wine, Corne, and Movables; and bring them to his 


Camp where they ſhould haye money for their corne and wine, 


and ledgivg for themſclves in the 9 jxcent townes, with paſture 
for :hci- cattel}, at freecoſt, till the yarre was over : and thoſe 
” Ei that: 


% 


4 
3 


The fourth 
vvay is by ſca- 


ling in the 
hieke time. 
* The beſt 
way for a Go- 
yernour to 
y2nttheſe 
Farpriſes by 
Kratagems 
ef VVarre 
and ſcaling, 45 
ſer ourin 


Chap. 32. 
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that did not obey this Proclamation, within fifteen daies, were 
inforced to obey the ſame by a partie of 2000, horſe that were 
ſent by the Kirg to ſee the execution of it, whereby the Empe- 
rour was reduc::d within a moneth after, to ſuch extreame want 
of viRualls, and of provender for his horſes, that he was jnfor- 
ced to raiſe his ſiege with the loſſe of his former reputation, and 
of 30000. of his men that periſhed by famine, and by the ſword 
vpon their retreat into Italy, | 

This policie may be uſcd alſo to reduce the ftrongeft Garriſon 
that can be, if the partie be maſter cf the ficld, orlye ia an iatren- 
ched Camp ſometwentie miles off, that hee may day and nighe 
ſcoure all the roads wich ſtrong parties of Horſe, as the Dake de 
Aſonimorency did ; for after the favour of God, it was the ſecons» 
darie cauſe of the preſervation of the Kingdome of France ; for 
ifthe French King had enforced the Emperour toa pitcht battell, 
and that he hxd been reuted, the Emperours Army had 2d vanced 
without oppoſition to the veriz gates of Paris, becauſe there was 
not inthoſe dayes any trong hold between Marſcilles and Paris, 
But by this meanes the French King did not hazud his King- 
dome upon the caſuall event of a bartell, and yet preſerv:d the 
ſame, and did utterly waſte and reduce to nothing, the greateft 
Army that ever this Emperour was Maſter of, and that was led 
by the moſt experienced Commanders in Chriſtcadome, 

The fourth way is by ſcaling in the night time, 8s Geneva was 
likely to have been taken by the Lord D' Aslbizny, Generall for 
the Duke of Szyoy in Hezry the fourths. dayes ; for there were 
above-five hundred men gotten up upon the Rampiers before 
they were diſcovered ;. and had it not been by the favour of 
God, that oneof the firſt Inhabitants that was alarmed, did run 
tothe lower Flanks of one of their Baſtions, that had two Can» 
nons mounted, pointed and charged with caſe and chaine-ſhot, 


and preſcntly fired them, whereby all tho Aſſailants ſcaling-lad- 


ders were broken, and caſt into the dike, the Citie had boen ta- 
ken ; but the Souldiers and the Inhabitants being aſſured by this 
meanes, that no greater number then wes entred could annoy 
them, took courage, and put the greater part of them to the. 
ſword, ſome Lords excepted, that they cauſed to be beheaded 
the ſame day, | _ 
n 


mer diſcourſes of the pcaticall Art of Fortification, the necefi- 
tic there is to ere upper and lower Fianks, as the only meanes 
topreſerve a ſtrong hokd from ſcaling in the night time, and from 
ating of galleries over the mote or dike, to prevent 2 generall 
as!/ault ; for theſe Flanks (under God ) were the cauſe, not only 
of the preſervation of Geneva, but of Cafal in Italy fome certame 
yeares fince ; for the French * Goyernour that was entruſted by 
the Duke of Mantua to defend that ſtrong hold againſt an Army 
of thirtie thouſand men, commanded by the Marquifle Spinola, 
did make ſuch uſe of the lower Flanks of the Baltions of that 
Garriſon, that he broke three times one after another, the ſtrong 
alleries-that the ſaid Marquiſle did caſt over the mote, and hin- 
Ired him by that meanes to come to a generall aſſault, and ſoen- 
forced him to raiſe his ſiege, which diſgrace ſtruck ſuch adeep 1m- 
preſſion in the heart of the Marquiſle, that ke died ſhortly after, 
more of griefe then by the violence of his diſeaſe, holding and re- 
puting that it was a great blemiſh to his former reputation, to be 
beaten off by ſo young a Governour, from a fiege, when hee had 


been reputed the moſt experienced Commander in Chriſtendom, 


in the Art of Afſailing. | 

The fifth way is by the blocking up of a Garriſon at a certaine 
diſtance, by ſtrong Forts, or ſtrong houſes, ſeated andereed by, 
or neare the ſaid Garrifon, This way is tedious and uncertaine, 
becauſe ſuch ancient bouſes are rarely ſeated in the moſt conve- 
nient places, or at an equall diſtance for that purpoſe, znd by theſe 
defefts, the reducing of the Garriſon is much retarded;; for the 
beficged receive ordinarily ſome releefe from the adjacent villa- 
ges. It were therefore ſafer for a Generall, it hee be reſolved to 
reducea Garriſon this way, to ere& foure new Forts, on the 
'Seuth, North, Eaſt, and Weſt of that Towne, upon the moſt 
convenient ſeats that can be found, within no lenger diſtance 
then a mile, ofall ſides from that Garriſon ; and areto be ſeated 
where they may moſt conveniently command and block up the 
roads that lead to that Garriſon. The continent of theſe Forts 
are to containe foure hundred Foor, and: two hundred Horſe, 
and from * Fort to Fort, a ſmall Line of Communication is to 
be drawne, With a dike of fix foot deep, and-nive foot _ 
An 
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And this is the reaſon that I have preffed fo much in my for- 


* He vyasthe 
veric ſame 
that vyas Go- 
vernour ot the 
Ifle ot Ree, 
called Mon. 
fieur de Tho. 


raXs 


* The fkiftlr 
vvay is by thre 
blocking up 
ofa Garrifon- 
ara certaine 
diſtance. 


* The led- 


gings of theſe _ 


Forts are ro be 
loyy and 
slight, ſo they 
bekeptdrie, 
for ir matrers 
not ſothey 
maie laſt halfe- 

a yeare, 
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Arid if therebe a River running thorow, or by one fide of that 
Grrriſon, two woodden bridges areto beereR:d, either with 
boats, or withpiles, and £ wo good R-douts eret:1 to defend 
[theſe bridges. And all this miy be done in leff: then'a moaths 
tine, by an Army that is eight thouſand Foot ſtrong, and two 
thoutand Horſe, ſoit be Matter of the fi-ld : And this courſehe- 
ing taken zbout the latter end of O Hover, this Garriſon will be 
in tuch ſtreights for vi&uals and A nmuaitien defore Mareh, that 
it will be: enforced to yeeld to the mercie of the Afſtilants ; for 
it cannot be releeved, but by 4 greater partie by halfe then are bil. 
lztted in theſe fours Forts and two Redouts, becuuſe they relzeye 
and j>yne one with another upon all occsſt3ns. 
The faxt-and The ſixth and the moſt certaine and method-lik2 wry, is by 
ſe fret voor at jntrenched. Camp uled i2 Ceſar: dayes, 214 at this time jn 
1 by C —_ © Flanders by the French and Hollanders ; b2cauſe i* all the fivg 
(mip, _ former wayes having been attempted and faile, this will affarediy 
carrie away the Garriſon, either by ſtorme or famine, But be. 
fore I come to the particulars of it, I will relate the j1dzements 
of the moſt experienced Commanders, both ancient 2nd mo. 
derne, whether the allies of the Dztendents ar? profitable to 
them, or neceſ{trie to be done, to hinder the Affiilants to incamp 
themſelves, and to make their approaches, 


. 
tin. 


Cun KLALY. 


( Of the opinions of cperinens Commauniers, concernine 
”  » allies madeby the Defend:nts at ihe be- 


2. gunning of a Siege, 


FOYY EPE" LT ? 


— —_ A_—_—_.. 
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LL our moderne Commanders do-not agree in this poinr, 
; for ſome would haveno * fallies atall, riltthe AMilint b2- 
EE | ts pj Counterſcarp with their { hes, b 
be beſt.ro {al £2 tO pierce the Countericarp with their ſecret approches, e- 
lie, or not to -cauſe they would maintajne thefſouldters of tae Gurrifon in their 
fallic, is che full number and {trength, for the maſt urgent accation of defence, 
beginning of a that is, When the enemizs do indervour ro caft their galleries 0= 
Siege, ' _ ver the mote, and to make their Mines far to cometoa _ 
; T A 2ult, 
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affault z their reaſons are theſe, 1. All the fallyes of a Garriſon 
ſay they, cannot hinder an Aftailant Army to perform eight of 
the ten operations, that ſhall be ſpoken of inthe next Chapter. 
2. If it be never ſo well menned, the Aflajlantsare alwayes tive 
to one at leaſt,and ſometimeten for one;and therefore if the Dc- 
fendants in theſe fallyes loſs one man, their lofle is greater, 
then if the Aſajlants loſe five; nsy,more then ten, beeauſe they 
may be ſupplyed and recruted : but the Defendants eannot, but 
by the coming of a great Army to their releife. 3. When the 
Defendants fally ſo tarre from their Rampiars, as toendeayour 


to impede the incamping of the Afailants, or the making of 


their firſt approaches ; it isten to one ſay they, ifthey be not 
beaten and driven in again with lofſe. * Nay,they may beutter- 
ly routed, and their retreat into the town ſtopped; if a good 


cft:Red;the ſtrength and the courage of the Defendants is muc 


* Forces that 


ſally our are 
: k ſubje& to be 
party of horſe of the Afſailants, can get between their Rams rouced,if a pir- 


piars ani them : which if they doe, as it hath been ofteritimes © of the Afai- 


' lants horſe go- 


be:ween 


weakned, and thetownin a manner halfe reduced, Therefore 1. and the 
fay thry, it is ſafer, and a part of greater wiſdome for a Gover- town. 


nour to keep inhis men till the Aſſailants are near the Coxrre 
| wa, , that their retreat may be ſecured by their muſquet 

ot, from the Contre eſcarpe, and from the Ordnance of the 
Baſtions ard rampiars. But if in caſe the Garriſon is not ſtreng» 
ly manned, they are not fay they, to make any ſallyes at all; but 
only to di'charge now and then ſome Culverings ſhot wheri 
ſome of the Aſlailants horſeare in a body , and in the reach of 
the ſhot ; or todiſcharge a Drake or two when they ſee ſom & 
Commander of qu-Jity come neare to view their Out-works: 
for ſuch expences 3re not alwayes caſt away, for many great 
Commandcrs have b*ern:{1:in after this manner; and among the 


reſt the King of Sweden * (caped narrowly, for his horſe was kil- * Sec the Swe- 
led under him, and the hinder part carryed away by the ſhot of dex ſouldicr, |, 


a Sacre, as he was viewing the works of the Caftle of Eng l:/6- 
State in Bavier. Oa the other fide, ſome other Commanders 

maintain, | 
I. Tharifa Garriſon doe keep within their Rampiars, and 
make nofalltes at all, that the Aſailants are incouraged by it; 
and ſuppoſe the town to be ny manned, or jll provided cf 
Ammu- 


Cu 
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Ammunition, if they be not laviſh of their powder, in ſhooting 
dayly their Culverins, to hinder with ſhot the aſſailants ap- 
proaches. 

2, They ſay that if the Defendants doe not endeavour tojm- 
pede by fallyestheir approaches, before they come to pierce 
their Contreeſcarpe; that their ſallies will be then tolittle pur- 
poſe, becauſe they may be ſoſuddenly begerted , that they will 
not then be able to ſally forth at all. 

3. Thattogaintime, which is more precious in fieges, then 
to any other occaſions of warre, becauſe they hope to be relie- 
ved by ſome party of theirs, if they can hold out but a certaine 
time, that the defendants are by their dayly fallyes, to hinder 
the Affailants approaches; and to the utmoſt of their power, to 
impede them, to break through their Conrre eſcarpe : for if 
they can but bufie them three weeks or a months time , about 

. thele operations, it will much diſhearten the common ſouldi- 
ers, and diſcourage the Commandersof the Afſailants Army, 

Now to decide this point Ileave it totbe judicious Reader, 

* Sec his per- Yet I will inferm him that the Duke De * Roan, Sir Anthoine 
fe Captain, * De Vike, * Petro Sardy,and the greater part of the Italian and 
p by = = Treaty French Commanders, fide in their judgement, with the firſt 0- 
un Gou2. Pinion here related; and that I conceive it alſo to be the ſafeſt 
neur. Of the Way,andeſpecially in this civill warre of ours; in which, our 
chargeofa Garriſons are ſo ill manned, and ſo ill provided with Ordnance 
Governour. and Ammunition. And alſo, becauſe we have neither Out- 
| 60219 Wh works, nor Contreeſcarpe, and not ſomuch as any lower flinks 
Que © toſconre our Courtines, or ditches; and therefore our works 
being ſo weak and deformed, as the greater part are, we are to 

keep our men freſh and in heart , for the defence of a generall 

aſſault. Beſides, raw, and unexperienced ſouldiers, that never 

> were in,belieged Townes, are mightily aſtoniſhed and amazed, 

| at the firſt approach of a great Army before their Rampiars; but 


when they have been wonted to look the enemy in the face, - 


their courage andreſolntionis increaſed,and dare better attempt 
ſuch fallyes then they could at the firſt coming. And to prevent 
* See Plutarc. this Panique feare, * Marine a great Commander of the anci- 
in Marin iſe. ent Romans, being appointed by the Senate to raiſe an Army 


to hinder the Cymbers, a barbarous nation, that was coming in- 
- HR I to 
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' to 1taly, to pafle the Alpelins Monnts,for they were already en- 
tred in Lombardias he ſeeing that: the greater part of his Army 
did conſiſt of raw ſouldiers, he cauſed them to lye in an intren- 
ched Camp every night, but when he camein fight of the ene- 
my, their multitade, their grim countenance, their high ſtature, 
and barbarous carriage, and apparel, did fo aftright his ſouldiers, 
that he could hardly make them defend the Rampiars of their 
Camp; whereupon he gave charge to his Officers, to make one 
Regiment after another, to be day and nigkt upon the Rampi- 
ars, that they might be wonted to ſee without feare, this barbg- 
rous and grim nation; and lay purpoſely near a month, inone 
and the ſame intrenched Camp, ſuffering the enemies to ap- 
proach ſometimes tothe very k:im of the ditch, till he ſaw his 
ſouldiers freed of this Paniquefeare; and till they came and in- 
treat ed him to iſſue forth of their Camp, to give the enemy bat- 
tell, which kegranted with much adoe, reproving them for 
tkeir formerfeareand cowardice, And by this wiſe Policy ob- 
tained a famous viory , for there remained lain in that bat- 
tell, fourcſcore thouſand in the field of the Cymbers, and very 
few of the Remans. But had he ſet upon them at the fiſt , when 
his Army was am3z-d, he had undoubtedly been routed; and 
| hadciſtthe City of Rome into a great danger, for they had then 
no other Army ready to oppoſe them. 

Toconclude this point , it is moſt certain that the Afſailants 
in this unnaturall warre of ours, are to come toa ſtorme the 
yery next day that their Army hath faced a Garriſon , if the 
works of it be not regulary , or have no lower flanks ; and their 
breſt-work not above nine foot higb, and fix or ſeven foot 
thick, with a graft of ſome nine foot deep, and twenty foot 
broad, for if they have but courage, they will undoubtedly take 
the ſame. And for the Defendants, they are not to waſt their 
men, and Ammunition, 1n rid:culovs fallyes, but to bee 
watchfull, and yaliant to oppoſe the aſſailants in # generall 
ſtorme z for if they can beat them oF twice or thrice, they will 
free themſelves from their fury, But if the works of a Garriſon 
be regulary, and lined out according to Art, and well flinked 
withupper and lower flanks, having the Rampiars and Breſt- 
works of Cannon proot , and t —_ or thirty foot high, with 

3 » 
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agraft of twenty foot deep , and farty foat broad, beſides the 
ſmall ditch called Ls caxcrte : with a good Cone eſcarpe, ha- 
ving-a breſt- work of ſix foot bigh, with a foot-ſtep going 
round about the inward work, and well manned and provided 
with Ocdnance and Ammunition; then is the Generall or 
Commander in chiefe that undertakes to befiege ſuch a Garri- 
ſon, to intrench himſelf in ſuch an intrenched Camp, that is de- 
monſtrated in Plate 24. and by degrees to make his approa- 
ches both open and private, to break into the Conte eſcarpe; 
and to brat to duſt the defendants flanks by his batteries, that he 
may cait his Galleries over the mote 2 and ſet his Miners at 
work, to blow up by Mines, the Point , or Faces of the Baſti- 
ons, to comme to a generall aſſault ; for otherwiſe he will but 
ſpin out the time, and at laſt, come off with little honour and 
reputation. 


—— 


CHAP, XXXV. 
Of the entrenched Camp demonſtrated in Plate 24. 


T © beficge ſuch a ſtrong hold to ſome purpoſe, marked in 

this figure by theletter A. that the Generall or Gomman- 

der in cheife of an Army, that undertakes ſuch a fiege , may 

come off with honour; heis in the firſt place to entreach him- 

* The fiiſto= ſelf in four * large quarters, of a continent,convenient and pro- 
peration ot the ortionable to his Army 2 if it exceed not feure thouſand horſe, 
c = we © andtwelve thoaſand foot, the dimenſions of theſe foure quat- 
ficge. ters marked in this figure by the letter B, will as I conceive 
be ſufficient, if it be greater or leſle; bis Enginers are toencreaſe 

or todiminiſh the Continent of it. For we have found by ex- 

zrience, in this unnaturall civill warre of ours, that to beſiege 

* One of the ltrong holds, without an intrenched Camp, * is wittingly and 
cauſes of the wilfully to ſpin out this war, becaulc it 15 an caſe thing tor an 
ſpining out of experienced and ative Commanderto beat up and put to rout 
this unnaturalt . Garter of our Armies, as they lye open,and that are at ſo great 
ca a diſtance one from another, as ours. commonly doe ; it hath 


been 
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been the overthrow of divers of our forces before Newark, 
Pomphret, Dennington, Banbury, and Dudley Caſtle ; and the 
tedious ſpinning out of the reducing of Baſing, and Latham 
houſe. Beſides, they exhauſt the meanes of the Kingdome ; for 
2 Garriſon begerted with a circulary intrenchment , will be 
ſooner reduced in a month,then another will be in fix that is be- 
ſieged; 25 we have done hitherto, For inſtance, How had it been 
poſſible for * Ce/ar to have penned in fourſcore thouſand fight- 
ing men in the great city of Alexie, and to defeat an Army of 
one hundred and foureſcore thouſand more that came to their 
releife, with his ſmall Army of fifty thouſand men at the moſt, 
if he had not doubly entrenched himſclfe againſt the town, and 
againſt the great Army that came to raiſe the fiege? And yet 
ſome will maintain that weexcell in theſe dayes, the ancient 
Romans in the Art of warre ; But it is not ſo, for the French, 
or Gawles, were then a Watlike Nation, and their Generall 
Vercingentorix was a very reſolved and valiant Commander, 
but4it was by the Art of Fortification, and the excellent mulita» 
ry diſcipline of the Reman ſouldiers, with the great aRtivity, and 
the experience in Armes of * Ce/ar,that brought to paſſe in ſo 
ſhort a time, ſuch incredible things; for he incloſed Alexis, with 
a double entrenched Camp, with a ditch of twenty foot broad, 
and twenty foot deep, without a flope;and erefted a Rampiar 
of rwelve foot high, and twenty foot thick,befidea breſt-work 
having at every foureſcore paces a diſtance # high wooden 
Towers to ſc cure his Archers, and to diſcharge his Baliſters a- 
gainſt the Aſfailants, and the exterior of theſe entrenchments, 
was at the leaft twelve Engliſh miles compaſſe, and theiaward 
entrenchment could not be lcfle then eight Engliſh miles eir- 
cumference, as may be ſuppoſed by the Continent of the city of 
Al-xie, fince it was able to billet foureſcore thouſand fighting 
men, befides her own inhabitants. And all theſe works were 
erected and perfeRed in lefſe then a month; for he was not in all 
ſix weeks before it, ſe that it may be ſuppoſed,that the interior 
intrenchment , or the circvlary line that did begert the city 
round, was done in eight orten dayes; and fo ſufficiently made, 
and ſo vigilantly guarded , that the beſieged could neverbreak 
through theſe works,to joyn with them that came to their re- 
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leife : Nor that great Army could net alſo goe over theſe 
works, but tired themſelves in endeavonring to break through, 
And being thusover-tired, Ceſar made a ſally with his freſh 
Army, and by theſe means routed them, and obtained the city, 
that yeelded to his mercy, being not able to hold out for want 
. of victuals, By this unparalleld example it is apparent, that 
there is no way tothisto reduce a ſtrong hold, and to be able to 
oppoſe a potent Army that cometh purpoſely to relieve it, when 
__  [t iSbeſicged, ; 

” + Buttoreturn whereT left, theſe foure quarters being ſet out 
and finiſhed, and the Huts or Tents being ſet up , and the horſe 
and foot with the Carriages, and the Train of Artillery being 
placed, and the Generalls Tents being ere&ed in the midſt ot 

+ The ſecong ONE Of the beſt ſeated quarters, a double line * of Communis 

operation, . Cation marked C, is to be lined and taken in hand; having in 

_ every ſide ſmal flankers as it is demonſtrated,to ſecure the cove- 
red way, made between the t wo Rampiars,markt by theletter 
A. whereby one quarter may releive the other as occaſion re- 
quires, without danger. Now if a deep and unfordable river 
run inthe midft, or on the fide of this Garriſon,two bridges 
(a) are to be erected over the ſame, inthe two broad ſides quar- 

(a) The third ters of this entrenched Camp; ferin that place they will be ſe-= 

epcration. _ cured without any other works, and ſeated conveniently to re- 

lcive from both fides theriver, any of the quarters, it any of 
the were aſſailed by the beſieged, orany partic that ſhould come 

* Four kind of to their reliefe. Theſe bridges * areto be made with Barges , or 

i m__—_ great flat bottome beats, well linked together with iron chains, 

iterefodztk - and faſtned to pilles droveninthe midRt, and on both ſides of 


firſt fort being the river, that the ftream may not drive them down; and theſe 


the beſt, and Bargesor Boates, are to be covered with planks of three inches 
ſooneſt crefted thick, and then withgravell; that Carriages anJ the Traine of 
Artillery, may paſſe over without fear. But if ſuch flat Boats _ 
nor Barges cannot be found, then they are to be ered with 
Pilles, and covered over withſuchthick planks, or gravell. Or 
xe if ſeaſoned Pilles could not alſo be had, then long timber trees 
| areto be felled, and the bark and branches being hewed away 
and ſquared, they are to be bound faſt together as flotts of tim- ' 
ber that are driven duwn a ſhallow river, where Barges cannot 
goe 
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goe for want of water; and five or fix of theſe flotts well bound 
together, will make x ſtrong bridge, ſoit be covered with the 
aferciaid planks and gravell, and faſtned in the midſt andinthe 
ſides to Pilles, driven with violence into the ground. Another 
kind of bridge may be made ſnddenly, withtwo double rowes 
of empty Sack-pip?s, Hogs-hcads,or Beer-barrels, well khooped, 


andcloſebotomed, bound together and faftned to Pilles driven © 


in the midit, and in the ſides of the river. As Charles the laſt 
Dukeof Burg#zi, did ere one (over the river, the Seine that 
runneth through the midſt of Pars) ſome three miles from the 
city , and this bridge was erected in one night -; And all the 
Dakes Army, with his Train of Artillery, bagge and baggage, 
paſſed the river before eight of the clock in the 'merning;upon 
which unexpected tidings, Lews the eleventh, the great Poli- 
tician, was greatly amazed. | 

| This doubleline of communication, and theſe bridges being 
finiſhed, the Enginiers are to line out their approaches (6) at- 
ter any of theſe two wayes demonſtrated in this Plate by the 
letter D, erefting at/ every return an Angle flanker , where 
Muſquettiers are placed to ſecure the approaches , having 
a Court of Guard in every oneof them , of forty or fifty men; 
theſe flankers ſerve alſo for Carriages or horſe-men to retreat, 
when other Carriages or horſe-men are diſcovered coming in 
the next approaches, if in caſe the Generall will have them ſo 
earrow, that two Carriages cannot paſſe cloſe together , for he 
hath the diſpoſing of it : ſame therefore will have them but 12 
foot broad, and 4 faot deep, and ſame twenty foot broad , and 
five foot deep ; but very flat inthe bottome : the flope of the 
fides is not to be above a foot. The principall care of the Engi- 
nier that lines them out, is to ſet out their Anples ſo farre into 
the field on the right, and on theleft hand , that they may net 
be asthe French term it (ExfStees) that is, that any Cannon or 


See Philip 
e Commin, 
onmmentaries, 


(6) The fourth 


operation, 


* Of the true 


Culvering ſhot, placed upon the the Angle or Point. of any of «..; 

the Baſtions of os Garriſon befieged , Son not upon a ſtrait — 
line beat in any of the approackes; for if they may, the approa- 
ches arenot ſafe, norlined out as they ſhould be, but will be 
deſtrufive to the Aſſiilants; for ſuch a ſhot may indanger the 
lives of twenty horſe-men, or foot-men, at a time. 


Theſe 
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Theſe approaches marked by the leetter F. being finiſhed, 

and brought within one hundred yards of the Contre o/carpe of 

(c) The fiir thebeſieged; the Plat-forms (c) are to bee raiſed, marked by 
op-ration. the letters EZ. and 4or 6 Demi-Cannons tobee placed and 
pointed againſt the flanks of the Baftions, andthe breſt-works 

of the Rampiars; to batter to duſt all the breſt-works of the 

Flanks, and Rampiars. And while this is a doing, ſome of the 

Pijoniers are to workday and night in the private approaches 

(d) The ſixz under ground,(d)to break into the Conrreeſcarp;and (one other 
operation, Pjoniers in the night time are to work about the begerting cir- 
culary trenches, (but if the Army be provided with mantlets, 

they may alſo work about this trench in the day time ) that is, 

to gee round about the Garrifon, marked by theletter O. that is, 

to have ſpaces left to place Turn-pikes to ſally forth, when the 

ſecret approaches are almoſt firuthed, to affaile the Conrre 

eſcarpe, while theſe that are in the approaches under ground, 

break into the Contre e/carpe , and by a furious onſet inforce 

the Defendants to retreat into the Garriſon, and to forſake the 

| Contre eſcarpe. 
(e) When this The Comtre eſcarpe being won, and the circulary ( ec) trench 
circulary line finiſhed, the Pecces or Demi-Cannons, that were appointed te 
is finiſhed, the hgat down the breſt-works of the Flanks and Rampiars, are to 
pcm can þg removed as foon es other Plate-forms( f )areraifed upon the 
ng erage WY. to place and point foine of them againſt thePoi 

ally forth any Contre eſcerpyto place and p m again(t thePoints 
more. of the Baſtions that are intended to be ſtormed ; and theother 
Cf) The ſe- ggainſt the flanks that may be repaired that way, that they may 
venth opcrati- eze& their (g) Galleries over the Mote, if it be full of water : 
@) The erea- ®r if it be drye, to fill the ſame ina night with Bavins, that the 
ing of Galle- Pioniers may begintheir Mines, to blow up ſome part of the 
rics, is the cight Baſtions; but becauſe the enſuing operations are demonſtrated 
operation. jnthenext plate, I will here deſcribe the J1chnography of this 
intrenched Camp with the dumenfions of all the parts of it,and 

Will referre youfor the reft to the next Chapter. ; 


The Ichnography of the 24 Plate, © 
A. Repreſents the Garrifon beſieged of a Sexagon form for- 


tified by fix Baſtjons, with Orillons; after the beſt 1raliaw Me-: 
thod, 
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thod, as may be ſeene in the next Plate, 

B. Repreſents the foure quarters of the Army, that contain 
in their circumference a mile and a'half,and may contain three 
thouſand Foot and a thouſand Horſe apicce. 

C. Repreſents the double Line of Communication that con- 
Joyn the foure quarters one with another ; the circumference 
. of the whole Camp, with the foure quarters, is in all of eight 
Enclſh miles;and the d:ſt ince from the end-fide of the Camp 
to the Contre eſcarp: of tic Dfend:ints, is of fiveeight parts 
of a mile; and the difta: cc from the bro::d fide of the Camp 
is of fLven eight parts of ai En: liſh mile, and thereby free in 
all parts from the b.ſi-g-d Gairiſon Cannon ſhot. 

D. R. prelents the wind:a,g approaches that runne to the be- 
girting trench, the earth of which is caſt toward the Town, 
to ſerve a$ a b.aſt- work to the aſla:lants, to cover them from 
the Muſqu t ſhut cf the Defendants that are in the Contre 
eſcarpc; theearth of the winding approaches is caſt ſome at 
the right hand, arid ſome at the left haod,the better to preſerve 
them that goe, or are in them; their ditches are repreſented 
by the white lines, and their banks by the thatcht lines ; their 
banks are ſo high, that neith: r Foot nor Horſemen can be in 
darger of the Cannonor Muſque.t ſhot of the Defendants. The 
breſt of their fapks placed upon every winding angle, are of 
ſeventy yards btoad apiece ; that they may contain 40 or 
50 Muſqucticrs apiece, if need require. 

E.R: preſents the foure firſt plat-formes for to raiſe Bat- 
tery ; theſe batteries arc to beraiſed accoraing to the ſ-at of 
the place ; if it beto batter the upper flayks of the breſt- works 
of th: Rumpiars, they ned not tobe above rwvo yards high ; 
if it beto batter thc lower flanks, ard the faces or poime of the 
Baſtions, and the foot of the Ranpiar, they are to be 4.y:ras 
high, and ſornetirmes more. Tic y are al wayes ro be intrenched 
rousd, but in ene pjace, Where the bairicr 15 placed with x 
good ditch, anda brift- ors wolifl ive, and to contain bc- 
tween 60 or luo Muſquutices, nd Pike - 2c0, and Holbardiers, 
to preicrvethe Peices, if incic tae Dcicacants wade 2 great 
a:d {tron :31ije. ; 

F.Repc. cuts che Flankers pl:ci lp oy winding Anglo of 


Qq 1:30 
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the approaches ; their breſt is from 7o yards to 80, and may 
contain 40 or 50 Muſquetiers. 

G. Repreſents the Diagerall approackes of the broad fides 
of the Camp, that crofle one another like a traverſe , of which 
we have not ſpoken atall, becauſe the batteries were not of 
that ſide ; but what hath been ſaid of the other, will alſoſerve 


for them. 
H, Repreſents all the flanks of the Diagonall approaches 


of the broad ſidesof the Camp. 

1, Repreſents the upper traverſe of the Diagonall approz- 
echcs, and a ſmall halfe moone that defends the comming in 
ofthe ſaid traverſe. | 

K. Repreſents the lower traverſe of the Diagonall approx- 
ches; and thelittle halfe moones that defend the comming in 
and going out of the two great quarters of the two broad fides 
of the Camp. 

Z. Repreſents the foure ſmall halfe moones that defend the 
comming in andthe going out of the foure great quarters of 
the Camp, towards the fields, The ſides of theſe halte moones 
are of 6 > yards apiece. 

AM. Repreſents the road or covered way, that leadeth from 
one quarter toanother, between the Lines of Communicati- 
on : itis of 16 yards broad, befides the thicknefle of the two 
breaſt-works, and of their five foot-i{teps that are in the 
bottome eightecne foot, and at top ten foot, and of nine 
foot high , the ditches are cighteene foot broad and 
nine foot deep. | 

N, Repreſents the two plat-formes ered by the diagonall 
approackes on the broad ſides of the Camp. 

0, Repreſents the begiiting trench, and her flanks or breaſt- 


works. 
P. Repreſents the turne-pikes and iflues to goe to aſlaile the 


D-fendants Contre eſcarpe. 

Some will objeR, that toere& ſuch a Camp, it will bea te- 
dious and a chargeable picce of work. ButI anſwer, That an 
Army conſiſting of twelve thouſand Foot , will finiſh ſuch a 
Cawp, and ere& two ſuch ridges over a River, as broad as 


the Trent is before Newarke , 10 leſſe then a fortnights time, 
| IE n : ſo 
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ſo the Army be provided,as it hould alwayes be, with ſix thou- 
fand pick-axcs, ſpades, and ſhovels, and with foure hundred 
wheele,and hand-barrowes, and as many ſcuttles, and with 
ſtore of Carpenters. And for Pioniers there need none, ſe the 
Generall be pleaſed toallow foure pence a day to the Foot Sol 
diers of his Army, that will work when they are out of guard, 
over and above their pay. And theſe charcges would be recu= 
vered one hundred fold, by the ſpeedy reducing of the Garriſon 
that is conſumed by the pay of an Army, that ſpins out the time 
in other methods of Sieges ; and which is of more value, many 
hundred mens lives will be preſerved by this method of Siege. 


— 


CHAP. XXXVEL 


of the Batteries ere ed, and of the Mines to be ſprung 
againſt 4 beſieged Garriſon, demonſtrated 
in Plate 25. 


wa theſe laſt opperations , depends the honour or dif- 
paragement of the Afailants, and the preſervation or 
deſolation of the defendants, if they bzhave themſelves like 
men of Warre, or be daunted or diſmaid by the roring of the 
Cannons , and of the furious ftormes of the Afailants. 
Now todeſcribe theſe effe&s that are the moſt dangerous and 
terrifying aRions of the Art of Warre, I will in the firſt place 
{ct forth the Aſkilants duty ,and ſecondly, the Defendants op- 

pofition. | 
The new batteries crecRed upon the Contre eſcarpe, that 
we ſpoke of in the laſt Chapter, marked with the-letter 7. in 
this Plate, appointed to beat, to rujne the two points of two 
Baſtions , arc to have fix whole Cannons mounted upen 
them, and pointed againſt the (ide of the face of the Baſtions, 
within twenty yards of the point, as the moſt convenient 
place, to make aſpeedy breach, for to fill with the ruines of 
it the mote ar ditch, theſe fix Cannons are to be pointed , 
Q 2 diſcharged, 


(3) The ninth 
Operation, 
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diſcharged, and fired at one and the fame inſtance of time,by 
fix Cannoniers, and net oneafter another, allowing ſome in- 
tcrmiſſion of time, betweene the firing of them, as we com- 
monly uſe to doe, but all at one clap, becauſe ſix Cannon ſhot 
comming at once againſt a Bulwarke , Rampiar, or Stone 
Tower, is more powerfull to ſhaxe and ruine the ſame, then 
forty fingle Cannon ſhot, that are fired between ſome inter- 
miflion of time : And as ſoone as the ſix Cannons of one 
Battery h:ve been fired, the other fix Cannons of the 0- 
ther Battery pointed againſt the other face of the other bul- 
warke is to be fired, that there may be a continuall roring 
of the Cannons, that the befieged may be the more ama- 
zed and perplexed , to which of theſe two breaches they 
hall firſt repaire, or bring materials to repaire them, 

The other two batteries alſo, marked by the letter R, areto 
have three or foure whole Culverings upon them, that are to be 
pointed againft the flanks of theſe two baſtions, that are alſo to 
bee fired one after another from every ſevecrall batterie, but 
the foure culverings upon every one of them are to bee diſchar- 
ged and fired at one inſtant of time, as hath been formerly 
ſaid ef the fix Cannons. And ſo by theſe foure batteries, if th-y 
bee well ordered, there will beea continuall Roring of th 
Cannon, with little or no intermiflion at all ; And theſe 
batteries are to continue till the breaches be ſufficient, and at 
the leaſt twenty yards broad , ana levell with the ground,that 
twenty men may come out abreſt, as cloſe together as may be, 
and all the night time the affaillants from the Contre eſcarpe 
intrenchments , that they have made as neare the brim of the 
mote as may be, are to hinder (with freſh companies of 
Muſquetiers that are to be relieved at every change of the 
Centries) the defendants to repaire the breaches, that the 
generall affault may be given the next morning. 

But bcfore theſe Batteries begin, the two (:) Mines mar- 
ked by the letter O. are to be brought to ſuch a paſſe, 
as they may be ready to ſpring juſt in the midft of theſe fours 
Cannon batteries, that there may be foure breaches in three of 
the baſtions of this Sexagon Gurriſep, all at one time , to make 

a 
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x diverfion of the Defendants forces ; by which diverſion, 
their forces muſt of neceſſity be divided ; and by conſequence 
weakned and difinabled to make ſo ſtrong an oppoſitionas they 
might doe, if there were but two breaches. 

The beſt way to guide covered approaches or mines , to that 
very place you purpoſe to doe, is to have a perfe&t Sex-compaſle 
with you, that you may note upen your Table-book, upon what 
point er degree the place you intend to come to, ftandeth; 
from the mouth, or opening of the covered approaches, or 
mine, 

This mouth or opening, is to be made eight or nine foot 
ſquare, and the bottome as deep as you intend to goe with your 
Mine, (k) then you are to ſet your Sex-compaſle (/) upon the (4) The true 
Point or degree noted before, and to oxder the Pioniers to mine Way how to be- 
Juſt upon the ray ef the degree z their way is not to be, ifthe © © qe 
ground permit above four,or four foot and a half broad, and not wh os of 
above five, or five foot and a halfe high, that two men may ccfliry to be. 
conveniently paſſe with * hoddes on their backs full of the vcd inthe ſer- 
earth of the myne ; that is, to be brought up from the mouth 578 9u* of 
of the myne with a Ladder, and placed ſome fixteen foot « T1..;. 1.q; 
from the brim of the mouth ; in manner of a ſquare breſt= are great baſ- 
work, asSit is demonſtrated in this Plate by the letter NV. the k«ts pointed in 
letter 2. repreſenting the mouth of the myne. But this me- *®< Þottome, 
thod is to be onely obſerved, if in caſe the mouth bein the nw —_— 
field, as the mouth of all ceyered approaches are ; but if the Rar apabange 
mouth of the myne doth begin beyond the mote , then the backs , and 
earth is to be beſtowed to raiſe the banks of the ſmall intrench- round wirhour 
ment that are made along the wall of the Rampiar.  Hde;wherein 

Now when the Pioniers have entred the- mine ſome foure', penn 

: y three times 

foot, youare to ſet up at the entrance of it ſuch aſtrong doore as much earth 
caſe, as is marked by the letter 7. having two ftrong ledges as in a Scur- 
nayled two inches and a haife lower then the very top; and **'l- 
at every ſix foot of the way ef theimyne, you are to place ar ons 
ſuch another doore-caſe, and to ſet planks of two inches and cm : 
a halfe thick upon theſe ledges ſpoken of before ; and this Mine from 
muſt of neceffity bee done , where you find the earth to calving in, 
bee apt to calve ; but where it is ſound, this charge may 
be ſparcd, al 3-0 
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And when the way of the Mine is come ſo farre under the 
fice of the Baſtion, as you deſire; you are then to wind the wy 
of your Mineten yards on the right hand , and ten yards onthe 
left hand;inthe manner of a T. as it is dzmonſtrated in this 
Plate, and to make two round Ovens of that capacity , tocon- 
tainfix or ſeven barrels of powder apzece ; as it is deinonſtra- 
ted by the letter P. and when theſe barrels are placed in both 
Ovens, the mouth of them is to be ſtopped (after the Traine of - 

(n) All other] powdctto them, hath bin laid upon boards) with(#)bricks and 

kind of ftop- lime, witha hole in the bottome of foure inches ſquare, for the 

ng "4 2v*> Traine to be brought along the way of the Mine to the very 

mouth, 1s no- . . 

thing to bricks Mouth of it. Others make uſe of a copper pipe made like a T. 

and Iyme, In which they put a fine tinder match ; the burning of which, 
they have madeexperience of, to know the jalttime that it will 
require to burne, to ſet the Train cloſe to the powder barrels 
on fire,and do ſet the other end towards the mouth of the Mine 
en fire, ſo many houres before the time they intend to ſpring the 
Mine;the other way by a Trainupon boards to the very mouth 
of the Mine is to be fired with a lighted match , faſtned to the 
end of along kane; and he that fireth the ſame, is torun afide as 
farreas he can, to avoyd the danger of the ſplits of the Mine, 

Theſetwo Mines being ſprung at the ſame time, that the 
breaches of the Cannon batteries are ready for a generall aſſault, 
will produce a great amazement, ora panique feare among the 
Defendants. And apon this amazement,theRegiments that are 
appointed to attempt every one of theſe ſeverall breaches, are to 

(0) The tenth be ready, and to advance furiouſly (s) forward to enter the 
and laſt yy breach; for to crowne their heads with the Crown of Lawrell, 
non of mac #"duetothe ViRtors. But becaule moſt of our ſouldiers goe not 
tain and reduce armed as they fhould , for ſuch a dangerous and deſperate at- 
a Garriſoa tempt,I will here deſcribe the Arms, that a wiſe Generall,that 
Town. holds the lives of- his ſouldiers more precious to him then 
his own, ſhould have alwayes ready to preſerve ſuch valorous 

ſouldiers , that lead the way to ſucha Fealt; he is I fay to have 

al waycs one hundredof brelt-plates, and one hundred of head- 

preces, and one hundred of Roudaches, or broad Targets of 

musket proofe, to diſpoſe among tasſe that undertake to lead 

| the 
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the Front of the three firſt ranks that enter theſe breaches , and 
this would preſerve mary mens lives, and make them goe on 
more boldly to ſo dingerous a fight. _. 

In the next plice we are to ſuppoſe that the Afſailants by 

their valour have entred the breaches , and obtained the 
points of the Baſtions, and other the top of the Rampiars; 
and yet cannot enter the towne, becauſe of the provident 
fore-caſt of the D:fendants, that have intrenched themſelves 
between thetownand their Rampiars , and overthwart the 
breſt of the Baſtions : yet the Afluilants arenot to be diſcou- 
raged, but preſently caft up ſome ſmall trenches upon the 
Rampiars, and the points of the Baſtionst hey havetaken, till 
their ſmalleſt Sacres and Drakes be drawn up upon the Ram- 
piars, and the points of the Baſtions, that will ſpeedily beat the 
Defendants from their weak intrenchments, and inforce them 
to a parley, having then no other meanes left to preſerve their 
lives but that ; for if they be forced by another ſRtorme , they are 
like to ſuffer all the miſeries that a provoked and incenſed ene- 
my , will be able to ieflitupenthem. 

But ſuppoſe that the Afſailants be repulſed with great loſſe 
from the firft and ſecond Aflault, yet if the Generall can beare 
theſe lofles patiently, being intrenched in ſuch a manner as 1s 
afore ſaid; he may reduce in few dayes this obſtinate Garriſon, 
and obtaine the Crown of Lawrell, due to ſuch as are conſtant 
in their warlike attempts,by famine, that inforceth the greateſt 
reſolution, to an accommodation. For it he can but endure 
the irkſome and tedious labour of a long ſiege, this Garriſon not=- 
withſtanding this great reſolution, can hope for no reliefe. For 
if a greater Army then his cometo endeavour to raiſe the fiege, 
it cannot force this intrenched Camp, nor intorce him to bat- 
tell, except he lift himſclfe, or that ſome apparent occafion of 
prevailing ſhould be offered; as the wearineflz of the Gawles, did 
induce Ceſar to ſally out of his intrenched Camp,after they had 5 fs 
tired themſelves upon their vain attempt, to break through his Commentarics 
ftrong Rampiars and intrenchments, otherwiſe it would beno /ib. 7. 
wiſdome for a Generall to embracz an uncertain enterpriſe, 
for a certain vitory, tit cannot be taken out of his _ 
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if he continue in his intrenched Camp;for at laſt that Gairiſon 
will bc inforced to yield te his mercy, as the City of Al: xie 
was conſtrained to ſubmit to Ceſars clemency. 

Haviog fully ſhewn the endeavonrs and the:valour of the 
Afſzilants, it remainesfor the concluſion of this point , and of 
this abſtta&t , to ſhew alſo the endeavours that a valiant 
and prudent Governour is to perform, to diſcharge with a 
good conſciencethe great truſt that hath been repoſed upon 
him, for the defence of ſuch a Garriſon, Firſt, as. the Afdailants 
erc& their batteries, and point their Cannons te beat down the 
breſt-works of the flanks, and of the Rampiars; he is to indes- 
vour to hinder the raifing of theſe batteries, or to diſ.::ount 
their Cannons by placing the greateſt pieces he hath, upon the 
Mounts or Cayalliers that arc creed near to the middle of the 


- Courtines of his Garriſon. 


The ten oppc- 
rations for ©p- 


polition, 


2. Heisto have great care to cauſe the breſt-works of the 
Flanks, or of the Rampiars, that have been beaten down in 
the day time to be repaired in the night ; cauſing women and 
children to bring earth in the day near unto the places of the 
greateſt breaches, that may with the more ſpeed be repaired, 
having alwaycs many hoppes and wool-ſacks ina readineſle to 
ſerve as breſt- works upon the breaches of the Raimpiars, and of 
the Bulwarks. | 

3. Heistocharge the Inhabitants to bring Kore of fewel 
and their greateſt Caldrons, or Kittles to the houſes adjacent, to 
the Rampiars; and to command that ſtore of oyle , and water 
may be in a readineſſe ; that in the time of the generall affault, 
fires may be kindled near tothe Rampiars; and oyle and water 
heated boyling hot in theſe Cauldrons and Kittles,to be thrown 
by the women upon the Afſailants that endcavour to ſcale the 
Rampiars. | 

4. He is to have great ſtore of all manner of fire-works ready 
to caſt upon thoſe that endeavour toentecrthe breaches , to dif- 
may and offend the aſſailants, pl:cing many muskettiers on both 
fides of the breaches, that may gill the afliilants 14 the flanks, 

5. Heistohave in the Mag:zine of bis Garriivn, one hun- 
dred of Sca-Muskets, that the French call Hargucbus a Croch, 
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that carty « bullet three times as great a5 an ordinary Maſquer, 
and longer then they by halfe a yard, and one hundred of 
Roudaches, or iren targets of Muſquet proofe, and one hun- 
dred of Partifans, and as many goud Halberds, with a hundred 
of breaſt-plates, and as many head-pieces, all of them of Mu- 
ſquet ſhot proofe : and all theſe are to be diſpoſed to the 
molt valiant ſoldiers of the Garriſon, that dare undertake to de- 
fend the breaches. 

6. As ſoone a3 he perceiveth that the aſſailants erect their 
batteries, he may preſently gueſſe where they intend to make 
the breaches ; then is he to take order, to ereRtby times new 
intrenchmenes, for it is too late to goe abaut them, when the 
affailants have gotten the rampiars, and the points of the Bul- 
workes. | 

7. Whenthe Afvilants begin their Mines, he is diligently 
to fearch the place where they intend to carry their mine; 
and becauſe they ſeeme ſometime togae one way, when they 
intead togoe another, to delude the defendants, he is to try in 
all places that he may miſtruſt they intend to goe with their 
Mines, theſe conclufions 3 

2t a very thinne Barbers baſon beſet to that place that is 
ſuſpe&ed, full ot cleare water ; If the Aﬀailants mine in that 
place, at every ſtroke of their pick-axes, the water in the ba- 
fon will frizzle into ſmall round circles, as if a {mall ſtong 
werecaſt in apaile of water, 

Or let adrumme be ſet downe to the place, and ſome very 
round white peaſe be ſet upon the top of the drumme, and 
theſe peaſe will leap at every ſtroke of the aſſailants pick-axes, 
if tkey be mining in that place. And if any of theſe ſymptomes 
appeare, then is he ſuddenly toſct Pioniers at work,tocounter- 
mine, and to give aire or vent to the aſſailants mines ; and 
when the defendants Pivbniers come nears their Mine, let 
them proceed no farther, but let the Centrics that are neare 
the place, where the mouth of the aflailants mine is, give in- 
tclligence from time to time, if any barrells of powder be 
brought into the ovens of the Afﬀailants-mine ; for before they 
C1n fice the ſame, the-defendants may if. they be vigilant, de- 
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privethem of their powder, and all's under one, give vent to 
their Mine. This ſ{tratagem hath been ſucceſſefull to divers 
defendants. | : 2 

8, When the aſſailants endeavour to carry over their galle- 
ries over the mote, he is then to ſpare no paines to place Mu- 
ſquetiers on their flanks to impede them ; but if in caſe they 
are covered from the Muſquet ſhot by mantlets, he is then to 
have the Demy-cannons placed inthe lower flanks of the ba- 
ſtions, to be ſuddenly charged with iron balls, (and The caſe- 
ſhot wherewith they were charged before, removed, that as 
ſoone as the aftailants galleries are almoſt brought over) the 
hot of theſe two Demi-cannons may break them to pieces, 

9. The Demi-cannons that are placed in the upper flaoks, 
are{to be charged with chaine ſhot, that is, with two iron 
balls linked together by an iron chaine, that when the generall 
afſzult is given, if in caſe the aſſailants ſhould attempt to ſcale 
the Rampiars, the ſaid chained balls might caft downeall their 
ſcaling ladders. | 
To. Andlaftly, the Governour during the fiege is to double 
his Courts of Guards, and Centries, and to goe the Rounds * 
oftentimes himſclfe, and in the day of a generall aflault, he is 

.to gee to all places, and to view, the defeRts, and to apply re- 

medics to them, ſending ſudden relicfe to thoſe breaches that 
arein moſt danger to be entred, and to have alwayes about 
him, ſome three ſcore of the moſt valiant ſoldiers of the 
Garriſon, b-ing inthe head of them, to rclieve the moſt di- 
Rrefled place of the Garriſon : and by theſe and ſuch like en- 
deavours of valour and fidelity, he is to diſcharge the truft re- 
poſed upon him, and preſerve his Garriſon, if it be poſſible. 


Here followeth the lehnographie of the dimenſions of the F ortifi- 
cations of the Garriſox beſeeged, demonſtrated in Plare 25, 


A. Repreſents the Garriſon reduced inte a Sexagon forme ; 
the ſides of it are according to the beſt Italian :Methode ; divi- 
ded firſt into tenne equall parts ; foure of which are allowed 


for the two demy gorges , and the other fix for the w—_ | 
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and theſe ſides are of 250 yards apicce. "ONE | 
B. Repreſents the whole gorge, that is of 100 yards, 
C. Repreſents the demi-gorge, that is of 50 yards. 
D.Repreſentstke diſtance from the centre of the Baſtion, 
to tho utmoſt point or angle of it, that is of 100 yards. 
E. Repreſents the face of the baſtion that is of 1 20 yards, - + 
E. Repreſents the circulary compaſſe of the Orillons that - 
Jet beyond the ſhoulder 20 yards. | MF; 
H, Repreſents the breaſt of the Baſtion that is of 120 yards. 
XK. Repreſents the Courtine that is of 150 yards, that is di- 
vided into 8 equall parts ; from the firſt part of which, the line - 
of Defence is taken, according to the Italian method, that 1s, 
14 yards nearer the flanks, then the Hollanders take it. 
£, Repreſents the line of defence that is of a40 yards. 
A, Repreſents the mouth of the Mine. 
- N. Repreſents the earth of the Mine, placed in the manner 
of a breaſt- work. | 
O. Repreſents the way of the Mine under-ground. 
_  P.Repreſentsthe twoovens of the Mine. 
» 9. Repreſentsthe Copper-pipe,in which they ſet the tinder, 
match, wherewiththe traine of the Mine is fired. 
R, Repreſents the two ſmalleſt plat-formes. 
S, Repreſents the winding approzches , whereby they 
come to the {maller plat-formes. 
7. Repreſents the two door-caſes,te ſupport the earth ofthe 
mine 
Y,Repreſents the two great plat-formes, 


FIM1S. 


ERRATA, 

Page 4.line 2.fo; higher read higheſt, p.9.1.32:f67 another,'r.by ano- 

ther method. p.2z5.1.4.for ſquareyr.baſe or fide. p.25.1.x1.for ſer our, 
- 1, ſetit our, p.32./.17,for but one, r.butof one,&c, p.61.1.5.for flo 

nothing ,-.ſlope to ——_— p.75.L.15 for ſtep y.flope. p.87.1.4. for ſake 
y.take. p.88.1.12.for rod,y.rode. p.92.1.28.for rover.r.roarcr, f-10Ts 
in the Annotations, for du Belluy,y.du Belay. p.z10. [.33. for Planks or 
gravell,r,and gravell. p,r11,.7.for bottomed, ribomed, — © 


